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(57) Abréegée/Abstract:

The roller grinding mill according to the invention for comminuting brittle grinding stock substantially comprises
a. at least one grinding roller which co-operates with a counter-face in such a manner that the grinding stock Is comminuted

between the grinding roller and the counter-face and

b. a pressing system for applying a force to the grinding stock via the grinding roller, the pressing system having the following

components:
b1. at least one hydropneumatic store and

b2. at least one dual-articulation actuating cylinder which Is connected to the hydropneumatic store and which has pistons and a

housing,

the dual-articulation actuating cylinder having two pistons and a housing which acts as a coupling rod.
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Abstract
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The roller grinding mill according to the invention for
comminuting brittle grinding stock substantially comprises
a. at least one grinding roller which co-operates with a
counter-face in such a manner that the grinding stock 1is
comminuted between the grinding roller and the counter-face
and

b. a pressing system for applying a force to the grinding
stock via the grinding roller, the pressing system having
the following components:

bl. at least one hydropneumatic store and

b2. at least one dual-articulation actuating cylinder which
is connected to the hydropneumatic store and which has

pistons and a housing,

the dual-articulation actuating cylinder having two pistons

and a housing which acts as a coupling rod.
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Roller grinding mill

The invention relates to a roller grinding mill for

commlinuting brittle grinding stock having at least one
grinding roller which co-operates with a counter-face in
such a manner that the grinding stock 1s comminuted between
the grinding roller and the counter-face, and a pressing
system for applying a force to the grinding stock via the

grinding roller.

Such a roller grinding mill 1s, for example, a roller mill
having two grinding rollers which are pressed against each
other and which are supported by means of cylinder roller
bearings, tapered roller bearings or plain bearings 1n a
bearing housing. One of the two rollers 1s supported as a
fixed roller and the other as a loose roller. During

operation of this roller mill, there may be relatively

significant occurrences of incorrect positioning of the
movable loose roller. This i1ncorrect positioning, 1n the
case of the types of bearling mentioned above, leads to

distortion of the bearing housing i1n the machine frame.

In order to absorb this i1ncorrect positioning of the loose
roller with respect to the machlne frame 1n terms of force,

DE 40 34 822 Al proposes a single-articulation hydraulic

cyvlinder with a pressure pilece and resilient cushion
composed of rubber. This combination of components acts as

a coupling rod with two pivot jolnts between two counter-

bearings.

In DE 41 03 887 Al there is proposed for this application a
dual-articulation hydraulic cylilinder which compensates for

the dilsadvantages of the short coupling length and the
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rubber cushilion which 1s difficult to rotate. The coupling
length 1s 1ntended to be understood to be the distance

between the pivot joilnts.

An object of the present invention i1s to further increase

the coupling length with a predetermined structural space

and stroke.

The scope of the invention should not be limited by the
preferred embodiments set forth in the examples but should
be given the broadest interpretation conslstent with the
description as a whole. The claims are not to be limited to

the preferred or exemplified embodiments of the 1nvention.

The roller grinding mill according to the invention for

comminuting brittle grinding stock substantially comprises
a. at least one grinding roller which co-operates with a
counter—-face in such a manner that the grinding stock 1is
comminuted between the grinding roller and the counter-face
and

b. a pressing system for applying a force to the grinding

stock via the grinding roller, the pressing system having

the followlng components:

bl. at least one hydropneumatic store and

b2. at least one dual-articulation actuating cylinder which
is connected to the hyvdropneumatic store and which has two

pistons and a housing which acts as a coupling rod.

The coupling length can be maximised by the housing which

acts as a coupling rod and by using two pistons.
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The dependent claims relate to other embodiments o:

invention.

- the

According to a preferred embodiment of the invention, the

dual-articulation actuating cylinder has two pivot joints

which have fixed spacing relative to each other and which

are preferably constructed on journals connected to the

housing. Those two journals may particularly be constructed

*

in the manner of universal ball joints. There may

further

be provision for the two pistons to be supported in such a

manner that the force which can be produced by the

actuating cylinder can be transmitted to the at least one

grinding roller with lateral and angular displacement.

The actuating cylinder preferably has two articulations

which are in the form of articulated bearings.

F

There may

further be provision for both pistons to be rotationally

movable and for at least one of the two pistons to be

displaceable in a linear manner. This can be achieved, for

example, in that the actuating cylinder provides

piston a pivot joint which has a first contact

for each

face on the

housing and a second contact face on the plston or an

intermediate element arranged between the piston and the

housing. If an intermediate element is provided between the

intermediate element may have the second contact

one side and, at an opposite face,

first contact face and at least one of the pistons

a third contact

, the

face at

face

which allows linear displacement between the pilston and the

intermediate element.
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According to another embodiment of the invention, the
actuating cylinder 1s provided with pressure oil

lubrication.

Other advantages and embodiments of the invention will be
explained in greater detail below with reference to the

description and the drawings, 1in which:

Figure 1 1s a schematic top view of a roller grinding mill

1n the form of a roller mill,

P

Figure 2 1s a sectional illustration of a dual—-articulation

actuating cylinder according to the invention in a first

position and

F

Figure 3 is a sectional illustration of the dual-

articulation actuating cylinder in a second position.

The roller grinding mill illustrated in Figure 1 has two
grinding rollers 1 and 2 which are pressed against each

other at high pressure and of which the grinding roller 1

1s supported as a fixed roller in fixed bearings 3, 4 and
the grinding roller 2 1s supported as a loose roller in

movable bearings 5, ©.

The movable bearings 5, 6 of the grinding roller 2 are

supported on a fixed counter-bearing 7 by means of dual-

articulation actuating cylinders 8, 9 which are a

P

constituent part of the pressing system for applying a

force to the grinding stock via the grinding roller 2. In
addition to the two actuating cylinders 8, 9, the pressing
system has a hydropneumatic store 10 connected to the

cylinders.
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The actuating cylinders 8, 9 allow all movement of the
grinding roller 2 occurring during operation of the roller
grinding mill, 1n particular the oblique positions of the

grinding roller 2 at an angle * «, as indicated in Figure 1.

The two actuating cylinders 8, 9 are of identical

construction and are explained 1n greater detall below with

reference to Figures 2 and 3.

They have a housing 11 which acts as a coupling rod and
which 1s constructed so as to be rotationally symmetrical
about an axis lle and which provides for an outer
cylindrical housing wall l1lla and a partition wall 1lb which

divides the housing into two portions and which extends

transversely relative to the housing wall. A first piston
12 is arranged 1n one portion and a second piston 13 1is
arranged in the other portion. The two pistons are
constructed 1n a cup-like manner and are sealed by annular

seals 16, 18 at a contact location on the housing wall 11ga,

respectively.

There 1s further provided 1n each portion on the partition
wall 11b a central journal 1llc, 11d which 1s constructed so
as to be rotationally symmetrical relative to axis lle and
the ends of which form universal ball joint-1like pivot
joints 11f, 1lg and support the two pistons internally 1n a
rotationally movable manner, respectively. In order to
prevent great deformations at the annular seals 16, 18, the
universal ball joint-like pivot joints 11f, 1llg are

arranged in the plane of the seals.

There 1is provided between the first piston and the pivot

joint 11f an intermediate element 14 which 1s connected to
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the piston 12 and which allows rotary movement of the

gt

piston about a pivot location 17 of the first pivot joint

P

11f. Accordingly, there 1s also provided between the second

pivot joint 1lg and the second piston 13 an intermediate
element 15 which ensures rotation of the second piliston 13

about a pivot location 26 of the second pivot joint 1l1g.

To that end, the journals llc and 11d have at the ends
thereof universal ball joint-like first contact faces 1ll.1lc
and 11.1d which co-operate with correspondingly
complementary second contact faces 14.1 and 15.1 at the
intermediate elements 14 and 15 and which allow rotation of
the pistons 12, 13 about the pivot locations 17, 26. For
that purpose, the housing wall 1la is constructed 1n the

—

region of the contact locations with the two pistons 12, 13

so as to have slight inward curvature.

Fach of the two pistons 12, 13 has 1ts own pressure chamber
19, 20 which are, however, connected to each other via a
line 21 which 1s constructed centrally in the journals llcg,
11d. The pressure chamber 20 of the second piston 13 1is
further supplied via branches 22, 23 which extend from the
line 21. Furthermore, the two pressure chambers 198, 20 are
directly connected to each other via connection lines 24,

25 in the partition wall 11lb. The pressure chambers are

further connected to the hydropneumatic store 10 via a hole

13a in the piston. During operation, the actuating

cylinders 8, 9 are acted on with a desired pressure vlia the
hydropneumatic store 10, the second piston 13 being

supported on the counter-bearing 7 and the first piston 12

being supported on the movable bearings 5, 6.
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Figure 3 shows the actuating cylinder 8, 9 according to
Figure 2 in an operating position, 1n which the two pistons
12, 13 take up an angular position relative to the housing
11 and the second piston 13 1s partially withdrawn. It is

evident that the intermediate element 15 not only has a

second contact face 15.1 in order to allow rotary movement
about the pivot location 26 but also has a contact face
15.2 which co-operates with the piston 13 and which allows
linear displacement between the second piston 13 and the
intermediate element 15. The maximum displacement travel 1s

limited by a stop ring 27 at the end of the piston 13

projecting into the pressure chamber 20. The first piston
12 and 1ts i1ntermediate element 14 are also constructed

accordingly, the linear movement being limited by a stop

ring 28. In the embodiment 1i1llustrated, however, the piston
length 1s of such a size that the piston 12 cannot carry
out linear displacement or can carry out only very small

linear displacement.

Depending on the application, however, the first piston 12
and the housing 11 could also be constructed 1n such a

manner that 1t 1s possible to carry out relatively large

linear displacements. In particular, 1t 1s conceilvable that

y—

both plstons are of 1dentlical construction.

The maximum coupling length i1s determined by the spacing

between the two pivot locations 17 and 26 and the maximum

travel of the two pistons. Since the pivot joints 1llg, 11f
are constructed at the ends of the journals 1llc, 1lld which

are constructed inside the housing 11, the rotary movements

—

are clearly carried out 1n the pivot joints of universal

ball joint-like form so that pressure on the annular seals

16, 18 is reduced. The coupling length is further maximised
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by means of that construction with a predetermined

structural length. The transverse force loading 1s further

#

minimised by the constant spacing of the two pivot joilnts,

which further reduces pressure on the seals.

|

Furthermore, another advantage 1s that the rotary movement

between the first contact face on the housing and the

second contact face on the intermediate element 1s

distinctly and clearly separated from the linear

displacement between the third contact face on the

intermediate element and the piston. Smaller surface

pressures are thereby produced and consequently less wear.
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CLAIMS

1. Roller grinding mill for comminuting brittle grindilng
stock having

a. at least one grinding roller (1l2) which co-operates with
a counter-face in such a manner that the grinding stock 1is

comminuted between the grinding roller (2) and the counter-

face and

b. a pressing system for applying a force to the grinding
stock via the grinding roller (2), the pressing system
having the followling components:

bl. at least one hydropneumatic store (10) and

b2. at least one dual-articulation actuating cylinder (8, 9)
which is connected to the hydropneumatic store (10) and
which has pistons (12, 13) and a housing (11),

characterised in that the dual-articulation actuating
cylinder (8, 9) has two pistons (12, 13) and a housing (11)

which acts as a coupling rod.

2. Roller grinding mill according to claim 1, characterised

in that the dual-articulation actuating cylinder (8, 9) has

ﬁ

two pivot joints (11f, 11g) which have fixed spacing

relative to each other.

3. Roller grinding mill according to claim 2, characterised

in that the two pivot joints (11f, 1llg) are constructed as

journals (llc, 11d) connected to the housing (11).

4. Roller grinding mill according to claim 3, characterised
in that the journals (llc, 11ld) have ends which are

constructed in the manner of a universal ball joint.



CA 02737204 2011-04-12

- 10 -

5. Roller grinding mill according to claim 1, characterised

in that the two pistons (12, 13) are supported 1in such a

manner that the force which can be produced by the

actuating cylinder (8, 9) can be transmitted to the at

least one grinding roller (2) with lateral and angular

displacement.

6. Roller grinding mill according to claim 1, characterised

in that both pistons (12, 13) are rotationally movable and

at least one of the two pistons (13) 1s supported for

-

linear displacement.

7. Roller grinding mill according to claim 1, characterised

in that the actuating cylinder provides for each piston a

1irst contact face

R

pivot joint (11f, 1lg) which has a
(11.1c, 11.1d) on the housing and a second contact face

(14.1, 15.1) on the pistons (12, 13) or an intermediate

element (14, 15) arranged between the plston and the

housing.

8. Roller grinding mill according to claim 7, characterised

in that there 1is provided the intermediate element (15)

which has the second contact face (15.1) at one side and,

(15.2) which
and th

at an opposite face, a third contact face

(D

allows linear displacement between the piston (13)

intermediate element (195).

9. Roller grinding mill according to claim 1, characterised

in that the actuating cylinder (8, 9) 1is provided with

pressure oil lubrication.
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