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(67)  Aroller crusher comprises at least one roller (2)
mounted on a shaft (3), at least one first supporting arm
(4), and a frame. The first supporting arm (4) is rotatably
attached to the shaft (3) at a first end, and to the frame
(5) at a second end. The first supporting arm (4) further
comprises a first hole, and the frame (5) comprises a

Roller crusher, and method of fixing a position of a roller in a roller crusher

second hole. The roller crusher (1) further comprises a
first fixing member (8) adapted to be inserted in said first
and second holes, when said holes are aligned with each
other, for locking said first supporting arm (4) in a fixed
position. A method of fixing a position of aroller in a roller
crusher is also disclosed.
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Description

Technical Field of the Invention

[0001] The presentinvention relates to a roller crusher
comprising at least one roller mounted on a shaft. The
present invention further relates to a method of fixing a
position of a roller in a roller crusher.

Background Art

[0002] A commonrollercrusher, such as thatdisclosed
in EP-516 952, consists of two essentially horizontal roll-
ers, each mounted on a respective shaft. The shaftisin
turn supported by aframe, such that the rollers are placed
at a suitable distance from each other. In operation, the
rollers rotate in opposite directions, towards each other,
such that material to be ground is crushed and ground
in the gap between the rollers.

[0003] Itis preferable that this gap is automatically ad-
justable depending on the flow of material to be ground.
This is accomplished by at least one of the rollers being
pivotable in relation to the frame, also referred to as a
floating roller. However, the rollers are worn differently
depending on if they float, as mentioned above, or are
non-pivotably secured to the frame. As a consequence
of both general wear and said possible differences in
wear, the rollers need to be exchanged every now and
then. This exchange is often complicated, both due to
the mounting procedure and due to the rollers them-
selves. The rollers are difficult to manage due to their
heavy weight and large size.

[0004] One solution which facilitates the exchange of
rollers is discussed in US- 5, 060, 874, which describes
amounting solution wherein each shaft carries externally
conical hubs in order to establish a friction high enough
such that the roller stays in place on the shaft during
operation of the roller grinder, but is still possible to
change without damaging the roller crusher. However,
this solution only discusses an improved way of fitting a
roller on a shaft, it does not discuss a better way of man-
aging the rollers themselves, e.g., during exchange.
Thus, there remains a need foran improved roller crusher
which allows simpler exchange of the rollers, and which
makes it possible to extend the useful lifetime of the roll-
ers.

Summary of the Invention

[0005] Itis an object of the invention to solve, or atleast
lessen, the problems discussed above.

[0006] A particular object of the invention is to provide
a roller crusher, in which it is easy to remove a roller for
exchanging or reconditioning.

[0007] Another object of the invention is to provide a
roller crusher, in which it is possible to choose if a par-
ticular roller is to be fixed or floating.

[0008] A further object of the invention is to provide a
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method which makes it possible to fix a position of a roller
in a roller crusher.

[0009] Yetanotherobjectis to provide a method which
simplifies removal of a roller from a roller crusher.
[0010] Still another object is to provide a method which
makes it possible to extend the useful life of a roller in a
roller crusher.

[0011] According to a first aspect of the invention,
these and other objects are achieved, in full or at least
in part, by a roller crusher comprising:

at least one roller mounted on a shaft,

at least one first supporting arm, and

a frame,

said first supporting arm at a first end being rotatably
attached to said shaft, and at a second end rotatably
attached to said frame,

said roller crusher further comprising a first fixing
member arranged to lock said first supporting arm
in a fixed position. In such aroller crusher, itis simple
to fix the position of a roller, thereby simplifying re-
moval of the roller. Further, the possibility of fixing
the roller in position makes it possible to vary the
configuration of the roller from floating to fixed and
vice versa. In this manner, the wear behaviour of the
roller may be varied, such that the useful life of the
roller is extended.

[0012] In an embodiment, said first supporting arm
comprises a first hole, and said frame comprises a sec-
ond hole, said first fixing member being arranged to be
inserted in said first and second holes, when said holes
are aligned with each other, for locking said first support-
ing arm in said fixed position. This is a mechanically sim-
ple and reliable way of achieving a locking of the sup-
porting arm, and hence, of the roller. As used herein, the
term "aligned" implies that the first and second holes are
placed in such relation to each other that the fixing mem-
ber is insertable through both holes. If the fixing member
is straight, the holes will, when aligned, have to be placed
with their central axes along a common straight line. How-
ever, if a curved fixing member is used, the holes need
not be placed exactly on a common straight line. The first
supporting arm may be arranged to be locked in a vertical
direction when said first and second holes are aligned
and said first fixing member is inserted in said first and
second holes. If the first supporting arm is locked in a
direction such that a centre of gravity of the roller is lo-
cated on a vertical axis extending through the point of
attachment of the first supporting arm to the frame, the
forces acting on the fixing member may be reduced to
purely vertical forces from the gravity acting on the roller,
enabling a simple design of the fixing member. If the sup-
porting arm forms a straight line from the shaft to the
point of attachment to the frame, then this is achieved if
the supporting arm is locked in the vertical direction.

[0013] In one embodiment, the first fixing member is
arranged in said frame, said first supporting arm being
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arranged to abut said first fixing member for locking said
first supporting arm in the fixed position. In this manner,
there is no need to form a hole through the supporting
arm. This may be particularly useful for locking the roll in
a position in which it is pivoted such that its centre of
gravity lies outside the point of attachment of the sup-
porting arm to the frame.

[0014] The frame may comprise a second hole, said
first fixing member being arranged to be inserted in said
second hole. This may be a simple way of arranging the
first fixing member on the frame, which makes it possible
to easily remove the fixing member if so desired.
[0015] In anembodiment, the roller crusher comprises
two rollers arranged in parallel, between them forming a
crushing gap. The roller crusher may be a so called high
pressure roller crusher or high pressure grinding roller.
[0016] In an embodiment, the roller crusher further
comprises a second supporting arm at a first end being
rotatably attached to said shaft, and at a second end
rotatably attached to said frame. The second supporting
arm may be attached to the same end of the roller shaft
as the first supporting arm, or to the opposite end. The
use of a second supporting arm may stabilize the roller
in the fixed position.

[0017] In another embodiment, the second supporting
arm comprises a third hole, and said frame comprises a
fourth hole, said roller crusher further comprising a sec-
ond fixing member adapted to be inserted in said third
and fourth holes, when said holes are aligned with each
other, for locking said supporting arm in a fixed position.
In this manner, it is possible to fix the roller in a position
chosen from a plurality of possible positions.

[0018] Theroller may extend horizontally during crush-
ing operation.

[0019] According to a second aspect, these and other
objects are achieved, in full or at least in part, by a method
of fixing a position of aroller in a roller crusher, said roller
crusher having at least one roller arranged on a shaft,
and a frame, the method comprising the steps of:

arranging a first supporting arm,

rotatably attaching a first end of said first supporting
arm to said shaft,

rotatably attaching a second end of said first sup-
porting arm to said frame,

arranging a first fixing member on said frame, and
locking said first supporting arm in a fixed position
using said first fixing member. By this method, it is
possible to simplify removal of the roller from the
roller crusher. Additionally, it is possible to switch
configuration of the roller, from fixed to floating, or
vice versa.

[0020]
steps of
forming afirst hole extending through said first supporting
arm, forming a second hole extending through said
frame,

In a variant, the method further comprises the
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aligning said first and second holes (6, 7) by pivoting said
first supporting arm,

inserting the first fixing member through said first and
second holes when they are aligned, thereby locking said
first supporting arm in said fixed position.

[0021] Generally, the method may be embodied in the
same ways as the roller crusher according to the first
aspect.

[0022] Other objectives, features and advantages of
the present invention will appear from the following de-
tailed disclosure, from the attached claims, as well as
from the drawings. It is noted that the invention relates
to all possible combinations of features.

[0023] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, step, etc.] " are to be interpreted openly as re-
ferring to at least one instance of said element, device,
component, means, step, etc., unless explicitly stated
otherwise. The steps of any method disclosed herein do
not have to be performed in the exact order disclosed,
unless explicitly stated.

[0024] As used herein, the term "comprising" and var-
iations of that term are not intended to exclude other ad-
ditives, components, integers or steps.

Brief Description of the Drawings

[0025] The invention will be described in more detail
with reference to the appended schematic drawings,
which show an example of a presently preferred embod-
iment of the invention.

Fig. 1 is a perspective view of part of a roller crusher
according to an embodiment.

Fig. 2 is a perspective view of a detail in Fig. 1.

Fig. 3 is a perspective view of part of a roller crusher
according to another embodiment.

Fig. 4 is a perspective view of a detail in Fig. 3.

Fig. 5is a perspective view of a detail of yet another
embodiment.

Detailed Description of Preferred Embodiments of the
Invention

[0026] With reference to Fig. 1, the roller crusher 1 has
two rollers 2, each mounted on a respective shaft 3. The
rollers 2 are arranged in parallel and extend essentially
horizontally. At one end of each roller 2, a supporting arm
4 is connected between the shaft 3 of the roller 2 and a
frame 5 of the roller crusher 1. Atone end, the supporting
arm 4 is rotatably connected to the shaft 3 of the roller
2, and at the other end, the supporting arm 4 is rotatably
connected to the frame 5. At the end of the supporting
arm 4 which is connected to the frame 5, a first hole 6 is
provided through the supporting arm 4. For each sup-
porting arm 4, a second hole 7 is provided through the
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frame 5.

[0027] When one of the rollers 2 needs to be ex-
changed or removed for reconditioning, the roller 2 has
to be fixed in position in order to be manageable. To do
this, the roller 2 to be fixed is moved such that the sup-
porting arm 4 is vertically oriented, thereby aligning the
first hole 6 in the supporting arm 4 with the second hole
7 in the frame 5. A fixing member 8 is inserted in the
holes 6, 7, thereby fixing the supporting arm 4 in the ver-
tical direction. Thus, the centre of gravity of the roller 2
is positioned on a vertical axis extending through the point
of attachment of the first supporting arm 4 to the frame
5. The fixing member 8 may be in the form of a bolt,
optionally securable by a nut.

[0028] Once the roller 2 is fixed in position, it may be
gripped by a suitable lifting device and removed for ex-
changing or reconditioning.

[0029] The possibility of fixing a roller 2 in position is
useful also for being able to choose if the roller is to be
fixed in relation to the frame 5, or allowed to float. In a
roller crusher, particularly in a so called high pressure
roller crusher or high pressure grinding roller, one of the
rollers is normally fixed and the other floating, so as to
allow adjusting the width of the gap between the rollers
2. In some cases, it may be advantageous to allow both
of the rollers to float. With the roller crusher 1 and method
described above, it is possible to fix or release the sup-
porting arm 4 by inserting or removing the fixing member
8 as desired, thereby choosing if a particular roller 2 is
fixed or floating.

[0030] In a roller crusher configuration, in which one
roller 2 is fixed and the other roller 2 is floating, the wear
behaviour will not be the same on the fixed roller as on
the floating roller. Therefore, in order to extend the pos-
sible useful life of a roller 2, it is useful to be able to switch
which roller is the fixed one and which roller is the floating
one. With the roller crusher 1 and method described
above, this is made possible in a simple and practical
way.

[0031] In the embodiments shown in the drawings,
both of the two rollers 2 are provided with supporting
arms 4. However, if one and the same roller is always
supposed to be fixed, it will be enough to arrange a sup-
porting arm only on the other roller.

[0032] In the embodiment shown in Fig. 3, in addition
to the supporting arm 4, a second supporting arm 4’ is
arranged at the other end of each roller 2. The use of
such an additional supporting arm 4’ adds to the stability
of the arrangement. As shown in Fig. 4, the structure of
the holes 6, 7’ and the fixing member 8’ is the same as
that shown in Fig. 2, only reversed. The working principle
is the same as that discussed above.

[0033] In Fig. 5, a detail of another embodiment is
shown. Here, there is no first hole in the supporting arm
4,and nosecondholein the frame 5. Instead, a protruding
pin 8" extends from the frame 5. This pin 8" is useful for
locking a roller in a position in which it is pivoted slightly
away from the other roller of the roller crusher. The sup-
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porting arm 4 will abut the pin 8", thereby locking the
supporting arm in this position, since the weight of the
roller may ensure that the supporting arm cannot inad-
vertently pivot away from the pin 8".

[0034] The embodiments shown in Figs. 2 and 5 may
be combined, such that a first and second hole 6, 7 are
provided for inserting a fixing member 8 for locking the
roll in a position in which the centre of gravity of the roller
is aligned with the point of attachment of the supporting
arm 4 to the frame, and a pin 8" is provided for locking
the roller 2 in a position in which it is pivoted away from
or towards the other roller.

[0035] The pin 8" may be attached to the frame 5, e.g.,
by welding, but may instead be in the form of a bolt in-
sertedin ahole in the frame, optionally securable by a nut.
[0036] A protruding pin attached to the frame may also
be combined with a fixing member in the form of a bolt
inserted in a second hole in the frame adjacent the pro-
truding pin. Then, the supporting arm may be fixed be-
tween the pin and the bolt.

[0037] The skilled person realises that a number of
modifications of the embodiments described herein are
possible without departing from the scope of the inven-
tion, which is defined in the appended claims.

[0038] Forinstance, the invention has been described
in the context of roller crushers having two parallel rollers.
However, it is applicable also to other roller crushers,
such as roller crushers having only one roller working in
conjunction with a stationary member, such as a plate.
It is also applicable to roller crushers having rollers ori-
ented in directions other than horizontal, and to roller
crushers having three or more rollers.

[0039] Further, in some applications, it may be bene-
ficial to be able to fix a roller in a position other than that
corresponding to an alignment of the centre of gravity of
the roller with the point of attachment of the first support-
ing arm to the frame, e.g., a position in which the roller
is pivoted slightly away from another roller of the roller
crusher. In such case, the relative positions of the first
hole in the supporting arm and the second hole in the
frame may be chosen accordingly. In some applications,
it may be beneficial to be able to fix a roller in more than
one position. In such case, more than one first hole may
be provided in the supporting arm, and more than one
second hole may be provided in the frame.

[0040] In the embodiments shown, the fixing member
is in the form of a threaded bolt, securable by a nut. How-
ever, the fixing member may instead be a smooth bolt or
pin, or take any other form suitable for inserting in the
first and second holes when they are aligned.

[0041] The supporting arm, the second hole in the
frame, and the fixing member, may be arranged in the
roller crusher during manufacture, but may just as well
be added on an existing roller crusher.

[0042] The supporting arm need not be straight, ex-
tending directly from the shaft to the frame, but could be
angled, e.g., L-shaped. If the supporting arm is angled,
it will not be vertically oriented when the centre of gravity
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of the roll is aligned with the point of attachment of the
supporting arm to the frame. Still, if the supporting arm
is attached to the shaft of the roller, an imaginary line
extending from the attachment to the shaft to the attach-
ment to the frame will be vertical when the roll is fixed in
the position in which the centre of gravity of the roller is
aligned with the point of attachment to the frame.

Claims
1. Aroller crusher comprising:

at least one roller (2) mounted on a shaft (3),
at least one first supporting arm (4), and

a frame,

said first supporting arm (4) at a first end being
rotatably attached to said shaft (3), and at a sec-
ond end rotatably attached to said frame (5),
said roller crusher (1) further comprising a first
fixing member (8) arranged to lock said first sup-
porting arm (4) in a fixed position.

2. Arroller crusher as claimed in claim 1, wherein said
first supporting arm (4) comprises afirst hole (6), and
said frame (5) comprises a second hole (7), said first
fixing member (8) being adapted to be inserted in
said first and second holes (6, 7), when said holes
(6, 7) are aligned with each other, for locking said
first supporting arm (4) in said fixed position.

3. Avroller crusher as claimed in claim 2, wherein said
first supporting arm is arranged to be locked in a
vertical direction when said first and second holes
(6, 7) are aligned and said first fixing member (8) is
inserted in said first and second holes (6, 7).

4. Aroller crusher as claimed in claim 1, wherein said
first fixing member is arranged on said frame (5),
said first supporting arm (4) being arranged to abut
said first fixing member (8) for locking said first sup-
porting arm (4) in the fixed position.

5. Avoller crusher as claimed in claim 4, wherein said
frame (5) comprises a second hole (7), said firstfixing
member (8) being adapted to be inserted in said sec-
ond hole (7).

6. Aroller crusher as claimed in any one of the preced-
ing claims, comprising tworollers (2) arranged in par-
allel, between them forming a crushing gap.

7. Aroller crusher as claimed in any one of the preced-
ing claims, further comprising a second supporting
arm (4) at afirst end being rotatably attached to said
shaft (3), and at a second end rotatably attached to
said frame (5).
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10.

1.

A roller crusher as claimed in claim 6, wherein said
second supporting arm (4’) comprises a third hole
(6’), and said frame (5) comprises a fourth hole (7’),
said roller crusher (1) further comprising a second
fixing member (8’) adapted to be inserted in said third
and fourth holes (6’ 7’), when said holes (6’, 7°) are
aligned with each other, for locking said second sup-
porting arm (4’) in said fixed position.

Aroller crusher as claimed in any one of the preced-
ing claims, wherein said roller (2) extends horizon-
tally during crushing operation.

A method of fixing a position of a roller in a roller
crusher (1), said roller crusher having at least one
roller (2) arranged on a shaft (3), and a frame (5),
the method comprising the steps of:

arranging a first supporting arm (4),

rotatably attaching a first end of said first sup-
porting arm (4) to said shaft,

rotatably attaching a second end of said first
supporting arm (4) to said frame (5),

arranging a first fixing member (8) on said frame
(5), and

locking said first supporting arm (4) in a fixed
position using said first fixing member (8).

A method as claimed in claim 10, further comprising
the steps of forming afirst hole (6) extending through
said first supporting arm (4), forming a second hole
(7) extending through said frame (5),

aligning said first and second holes (6, 7) by pivoting
said first supporting arm (4),

inserting the first fixing member (8) through said first
and second holes (6, 7) when they are aligned, there-
by locking said first supporting arm (4) in said fixed
position.
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