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(57) Abstract: A description is given of a roller mill
for grinding particulate material, such as cement raw
materials, cement clinker and similar materials,
which roller mill comprises a grinding table (1)
which is rotatable about a vertical axis (2), at least
one roller set (3) comprising a shaft (4) and two
rollers (5), which are rotatably mounted on the shaft
(4), and two torque reaction arms (6) each of which
are rotatably connected to the shatt (4) and frame (7)
or foundation. The roller mill is peculiar in that the
roller set (3) comprises a centering rod (8) extending
substantially parallel to the roller shaft (4) and being
at its one end rotatably connected to the roller shatt
(4) and at its other end being rotatably connected to
a machine element (4, 7) which is fixed or stationary
in the longitudinal direction of the roller shaft. It is
hereby obtained that the roller set is maintained in
the longitudinal direction of the roller shatt so that
the roller set will remain centered on the grinding ta-
ble even after prolonged roller mill operation. This is
ascribable to the negligible wear being incurred on
the rotatable connections of the centering rod.



[1]

[2]

[3]

[4]

[5]

[6]

WO 2010/055437 PCT/IB2009/054838

Description

Title of Invention: A ROLLER MILL FOR GRINDING PAR-

TICULATE MATERIAL

The present invention relates to a roller mill for grinding particulate material such as
cement raw materials, cement clinker and similar materials, which roller mill
comprises a grinding table which is rotatable about a vertical axis, at least one roller set
comprising a shaft and two rollers which are rotatably mounted on the shaft, and two
torque reaction arms each of which are rotatably connected to the shaft and frame or
foundation.

Roller mills of the aforementioned kind are generally known. The roller set is usually
maintained in the longitudinal direction of the roller shaft by means of appropriate
sliding surfaces being provided at the roller shaft ends and permitting unimpeded
movement of the roller shaft in a vertical plane. To ensure free upward and downward
movement capability of the roller set the sliding surfaces must be plane-parallel, and to
ensure tilting capability of the roller set, the end faces of the roller shaft must be
spherical with the centre situated on the centreline of the roller shaft. This means that
the pressure area surface will in principle become infinitesimally small. The dis-
advantage of this design is that the sliding surfaces will be subjected to wear exposure
within a short period of time, thereby allowing the roller shaft to perform an in-
creasingly axial movement which means that the roller set will not be centered on the
grinding table. Also the design will entail difficulties with regard to the maintenance of
the mill.

It is the purpose of the present invention to provide a roller mill by means of which
the aforesaid disadvantages are eliminated or at least significantly reduced.

This is obtained by means of a roller mill of the kind mentioned in the introduction
and being characterized in that the roller set comprises a centering rod extending sub-
stantially parallel to the roller shaft and being at its one end rotatably connected to the
roller shaft and at its the other end being rotatably connected to a machine element,
which is fixed or stationary in the longitudinal direction of the roller shaft.

It is hereby obtained that the roller set is maintained in the longitudinal direction of
the roller shaft so that the roller set will remain centered on the grinding table even
after prolonged roller mill operation. This is ascribable to the negligible wear being
incurred on the rotatable connections of the centering rod.

In principle, the centering rod may be connected to the roller shaft at any location
over the length of the roller shaft. In one embodiment, the centering rod may thus be

connected to the roller shaft at one of its ends. However, it is preferred that the
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centering rod is connected to the roller shaft at a location between the two rollers of the
roller set, preferably in immediate proximity of one roller since this would increase the
compactness of the roller mill. The centering rod may appropriately be connected to
the roller shaft via a bracket which is mounted on the roller shaft and protruding per-
pendicularly therefrom.

In order to obtain a roller mill with a higher capacity rating, it is preferred that it
comprises two or more roller sets. In a roller mill with two roller sets it is preferred that
the roller sets are arranged so that their roller shafts intersect one another at an angle of
90°. In such an embodiment the centering rod of the first roller set may be rotatably
connected to the roller shaft of the second roller set and vice versa due to the fact that
the roller shaft in the second roller set is substantially stationary in the longitudinal
direction of the roller shaft in the first roller set and vice versa.

In order to accommodate the intersecting roller shafts, the rollers in the two roller
sets may be configured with different diameters so that one roller shaft may extend
under the other roller shaft, or the roller shafts may be configured with a central curved
part which will permit unimpeded passage of the roller shafts in relation to one
another. A further possibility would be to form an appropriate linked connection at the
point of intersection between the two roller shafts.

Such a linked connection must have the same degree of freedom as a ball moving
inside a pipe, and may be formed, for example, of a first cylindrical part and a therein
movable second part which comprises a rod, the end of which, protruding into the
cylindrical part, is at least partially configured as a ball. The two parts have at their
ends remote from one another preferably a flange facilitating mounting on the re-
spective roller shafts. By employing a linked connection of this kind it will be possible
for the two flanges and hence the two roller shafts to move freely upwards and
downwards in relation to both one another and in relation to the grinding table, to tilt in
both planes and to rotate relative to one another whereas they are prevented from being
radially displaced relative to one another.

The force exerted by the rollers against the grinding table may be determined ex-
clusively by the intrinsic weight of the roller sets. However, it is preferred that the
roller sets are connected to force means forcing the rollers against the grinding table.
Such force means may be centrally fitted in the roller mill, exerting a downwardly
directed force against the roller shafts. However, the force means are preferably fitted
at each end of the roller shafts, and may appropriately be formed of preferably
hydraulic push/pull cylinders, each of which transmitting a force to the roller set via a
push/pull rod which is rotatably connected to a roller shaft end.

To prevent the overturning of roller shaft with the flange mounted thereon, one of the

torque reaction arms and/or one of the connecting links of the pull rods for each roller
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set may be fitted in a bracket fixed to one of the protruding shaft ends. Hence a
distance of suitable length will be formed between the centreline of the roller shaft and
the point of application of the force acting in the torque reaction arm and/or the pull
rod, so that a stabilizing and corrective torque in case of any tendency towards
overturning is generated, thereby preventing unintended overturning of the roller shaft
with flange.

As an alternative to the above mentioned configuration, one of the torque reaction
arms or pull rods for each roller set may be fixed to the protruding roller shaft end
through the use of a forked link.

The invention will now be described in further details with reference to the drawing,
being diagrammatical, and where

Fig. 1 shows a first embodiment of the roller mill according to the invention,

Fig. 2 shows a second preferred embodiment of the roller mill according to the
invention, and

Fig. 3 shows an example of a linked connection for use in a roller mill according to
the invention.

In Fig. 1 is seen a roller mill comprising a grinding table 1, which is rotatable about a
vertical axis 2, a roller set 3 comprising a shaft 4 and two rollers 5, which are rotatably
mounted on the shaft 4, and two torque reaction arms 6 each being rotatably connected
to the shaft 4 and frame 7. The shown roller mill also comprises a hydraulic pull
cylinder 10 at each end of the roller shaft 4, which is rotatably connected to, re-
spectively, the roller shaft 4 and a foundation not shown in any detail.

In order to maintain the roller set 3 in the longitudinal direction of the roller shaft 4,
so that it is centered on the grinding table 1, the roller set 3 comprises a centering rod 8
extending substantially parallel to the roller shaft 4. At one end the centering rod 8 is
rotatably connected to a flange 9 fixed on the roller shaft 4. At its other end, the
centering rod 8 is rotatably connected to frame 7 which is stationary relative to the lon-
gitudinal direction of the roller shaft 4.

In Fig. 2 is seen a roller mill with two roller sets 3 being arranged so that their roller
shafts 4 intersect one another at an angle of 90°. In the shown embodiment, the
centering rod 8 of one roller set 3 is rotatably connected to the roller shaft 4 of the
second roller set 3 and vice versa. Furthermore, the roller shafts 4 are configured with
a central curved part 11 which permit unimpeded passage of the roller shafts 4 in
relation to one another.

In Fig. 3 is seen a linked connection 12 which is formed of a first cylindrical part 13
and a therein movable second part 14 which comprises a rod, the end 14a of which
protruding into the cylindrical part, is partially ball-shaped. The two parts 13, 14 both

have a flange 15, 16 to facilitate mounting to the respective roller shafts 4. The use of
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the linked connection 12 allows the two flanges 15, 16 and hence the two roller shafts
4 to move freely upwards and downwards, to tilt in both planes and to rotate relative to
one another, whereas they are prevented from being radially displaced in relation to
one another.

To prevent the overturning of the roller shaft 4 with the flange 9 mounted therein,
one of the torque reaction arms 6 and/or one of the connecting links of the pull rods 10
for each roller set 3 may be fitted in a fixed bracket 17 mounted on one of the
protruding shaft ends. Hence a distance having a suitable length is formed between the
centreline of the roller shaft and the point of application of the force acting in the
torque reaction arm and/or the pull rod, so that a stabilizing and corrective torque in
case of any tendency towards overturning is generated, thereby preventing unintended
overturning of the roller shaft 4 with flange 9.

As an alternative to the above mentioned configuration, one of the torque reaction
arms 6 or pull rods 10 for each roller set 3 may be fixed to the protruding roller shaft

end by means of a forked link 18 as shown in Fig. 4.
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Claims

A roller mill for grinding particulate material, such as cement raw
materials, cement clinker and similar materials, which roller mill
comprises a grinding table (1) which is rotatable about a vertical axis
(2), at least one roller set (3) comprising a shaft (4) and two rollers (5),
which are rotatably mounted on the shaft (4), and two torque reaction
arms (6) each of which are rotatably connected to the shaft (4) and
frame (7) or foundation, characterized in that the roller set (3)
comprises a centering rod (8) extending substantially parallel to the
roller shaft (4) and being at its one end rotatably connected to the roller
shaft (4) and at its other end being rotatably connected to a machine
element (4, 7) which is fixed or stationary in the longitudinal direction
of the roller shaft.

A roller mill according to claim 1, characterized in that the centering
rod (8) is connected to the roller shaft (4) at a location between the two
rollers (5) of the roller set (3)

A roller mill according to claim 2, characterized in that the centering
rod (8) is connected to the roller shaft (4) in immediate proximity of
one roller (5).

A roller mill according to claim 1, characterized in that it comprises
two or more roller sets (3).

A roller mill according to claim 4, characterized in that it comprises
two roller sets (3) which are arranged so that their roller shafts (4)
intersect one another at an angle of 90 °.

A roller mill according to claim 5, characterized in that the centering
rod (8) of the first roller set (3) is rotatably connected to the roller shaft
(4) of the second roller set (3) and vice versa.

A roller mill according to claim 5 or 6, characterized in that the roller
shafts (4) are configured with a central curved part (11) permitting
unimpeded passage of the roller shafts (4) in relation to one another.

A roller mill according to claim 5 or 6, characterized in that it
comprises a linked connection (12) at the point of intersection between
the two roller shafts (4), with said linked connection (12) having a
degree of freedom corresponding to that of a ball moving inside a pipe.
A roller mill according to claim 8, characterized in that the linked
connection (12) is formed of a first cylindrical part (13) and a therein

movable second part (14) which comprises a rod, the end of which
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protruding into the cylindrical part (13), is at least partially formed as a
ball (14a) and in that the two parts (13, 14) at their ends remote from
one another comprise a flange (15, 16) facilitating mounting to the re-
spective roller shafts.

A roller mill according to any of the claims 1 to 9, characterized in
that the roller sets (3) is connected to force means (10) which force the

rollers (5) against the grinding table (1).
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