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(57) Abstract: In a machine which is provided with a stator
(5) and an opposite rotor (3), a sensor (10) of magnetic type,
arranged in the stator, for determining the distance between
the stator and the rotor can be calibrated by the sensor first
being moved relative to the stator into contact with the rotor
for zeroing. The sensor is then reversed a predetermined dis-
tance, after which the sensor signal can be used for determin-
ing the distance (6) between the stator (5) and the rotor (3). In
an arrangement suitable for the purpose, the stator (5) has at
least one sensor (10) of magnetic type, which is intended to
interact with an opposite surface on the rotor (3). The sensor
(10) is mounted displaceably in the axial direction of the rotor
and can be brought into contact with the rotor (3).
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METHOD AND ARRANGEMENT FOR DISTANCE MEASUREMENT

Technical field

The present invention relates on the one hand to a
method for determining distance, according to the

precharacterizing clause of Patent Claim 1, and on the

other hand to an arrangement for determining dlstance,

according to the precharacterizing clause oI Patent

Claim D.

Prior art

In refiners intended for paper pulp production,

F

the size of the refining gap between a stator and a

rotor is changed during operation as a consequence of
wear on the mutually facing refining segments on the
stator and the rotor. For reasons of quality, 1t 1s

desirable to have good control over the size of the

refining gap and to be able to compensate Ior wear, Or

to change the size of the refining gap Ior other

reasons. Refiners of this type usually have long

operating periods, often several months, =ZIor which

reason it should be possible to effect monitoring of

the size of the refining gap during operation.

In order to measure the size of the reiining gap,
it is customary to use sensors of magnetic tyvpe which
are positioned in a stationary manner 1n tne stator,
with the end surface of the measuring heacd level with
the Surface of the refining segments. FOr sensor

calibration, the rotor is first, while rotating and

during idle running, moved axially in the direction
towards the stator until the refining segments on the

two come into contact with one another. In this state,

the sensor is zeroed. By then reversing the rotor a

nrated.

’._:.

predetermined distance, the sensor can be cal
One of the disadvantages of such a procedure 1s
that it can be used only on machines in which The rotor

can be operated very accurately, as otnerwlse the

PCT/SE01/00572
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seroing wear can be great, and calibration and checking

of the sensor can furthermore be carried out on.ly

Eaand

during idle running. Another disadvantage is that the

positioning of the sensor in the surface of the

refining segments results in contlnuous Wwear of the

sensor during operation.

The object of the invention

The object of the invention is to make easier and

more reliable determination of the distance between the

stator and the rotor possible in machines o©of the type

indicated.

E N

Disclosure of the invention

The object of the invention is achieved Dby means
of on the one hand a method having the features
indicated in Patent Claim 1 and on the other hand an
arrangement having the features indicated 1n Patent
Claim O.

By using at least one sensor mounted movably 1n

the stator, the sensor can be calibrated easily with

regard to gain. Moreover, the possibility is afforded
of checking the sensor by moving it a certaln distance,

with the rotor either at a standstill or rotating. FPor

-ero calibration, it is no longer necessary to move the
rotor axially until contact 1s made Dbetween the
refining segments, but it 1is sufficient tO moOvVve the
sensor into contact with the rotor.

The mobility of the sensor also makes 1t possible,
in the event of contact between the refining segments
on the rotor and the stator during operation, to
reverse the sensor a little distance from its normal

ot
p—

position level with the surface oOf the refining

segment, so that further wear of the sensor 1s avoided.
By using a number of sensors on the stator, 1t 1s also
possible to measure and control any relative

inclination between the stator and the rotor.
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Further features and advantages of the solution
according to the invention emerge from the description

and the other patent claims.

The invention will be described in greater detail
below with reference to exemplary embodiments shown 1n

the drawing.

Description of the figures

In the drawing:

Fig. 1 shows a diagrammatic view of a machine provided
with an arrangement according to the i1nvention,

Fig. 2 shows a detail of a sensor mounting 1in the
stator on a machine according to Fig. 1,

Fig. 3 shows a diagrammatic view of a sensor 1in
different positions in a stator, and

Fig. 4 shows a diagrammatic view of a machine

displaying inclination between the stator and the

rotor.

Description of exemplary ngpdiments

Fig. 1 shows diagrammatically those parts of a
machine 1 of the refiner type intended for paper pulp
production which are necessary to understand the
invention. This machine 1is provided with a rotor 3
which is mounted rotatably in a stand 2, 1s driven Dby a
motor 4 and can also be moved axially in the direction
towards and away from a stator 5 in order to regulate
the size of a refining gap 6 between the rotor 3 and
the stator 5. For checking the size of the refining gap
6, at least one sensor arrangement 7, with a sensor of
magnetic type which suitably works according to the
reluctance principle, 1is mounted in the stator 5. This
type of sensor 1is well known to the expert 1in the
field. Two or more sensor arrangements 7 can suitably
be distributed around the stator 5.

As shown 1n greater detail in Fig. 2, both the

rotor 3 and the stator 5 are provided with refining
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segments 8, 0 which have a surface suizable for
refining paper pulp and are mounted 1n 2 sultable

number in & ring on the rotor and the stator. These

(D

refining segments &, 9 are subjected toO wear during

operation and are therefore sultably replaceably

mounted. In at least one of the refining segments 3,
the stator 5 is provided with a sensor arrangement 7,

in which a sensor 10 is mounted axially displaceably 1n

a housing 11 which is mounted in a fixed manner 1n the

stator 5 and can be, for example, screweca 1nto the

stator. The bearing between the sensor 10 and the
housing 11 can be of, for example, the ballscrew type
with small pitch, where a given rotation of an

operating means 12 produces a given axlal displacement

of the sensor 10 in either direction. The operating

means 12 can consist of, for example, a wheel, but 1t

is also possible to wuse, for example, ar electric

stepping motor or servomotor 1n order for it to be

possible to effect operation at a distance from the
stator O5.

For calibration of the sensor 10, zeroing 1s
carried out first by the sensor being moved 1nto

contact with the refining segment 8 on the rotor 3

which, in this connection, is rotating. In order toO

make it possible to establish reliably when contact 1s

made between the end of the sensor 10 (shown by a

broken line in Fig. 2) and the refining segment 8 on

the rotor 3, use can be made of, for example, an
accelerometer 13 arranged on the sensor 10. This
accelerometer registers the vibrations whilicnh occur on

contact and emits a corresponding signal, wnich makes

it possible to interrupt the feed of the sensor 10 1in

time. If appropriate, the accelerometer 12 can De

coupled to a stepping motor forming part of tne sensor

arrangement 7, so that the motor interrupts the feed
automatically when a suitable signal is supplied. The

signal obtained from the sensor 10 1in this contact

position then represents the =zero position of the

sensor. By subsequently reversling the sensor 10 a

PCT/SE01/00572
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predetermined distance, a new signal 1s obtained, which
represents the distance covered. In this way, the
sensor 1is calibrated.

Fig. 3 shows 1in greater detail the relative

location of the sensor 10 and the refining segment 9 1n

different positions of the sensor 10. The position

shown in Fig. 3a, in which the end of the sensor 18

level with the surface of the refining segment,

Jr—

constitutes the normal working position of the sensor.

The position shown in Fig. 3b, 1in which the sensor

extends outside the refining segment, 1s used, as
mentioned, for zero calibrating the Sensor. The

position shown in Fig. 3c, lastly, 1n which the sensor

is located slightly inside the surface of the refining
segment, can be used to spare the sensor when contact

between the rotor and the stator has occurred during

operation.

In a machine 1 of the type described here, the

rotor and the stator wusually have a rather large

diameter, often of the order of roughly 1.5-2 m, and

p—
s

the rotor 3 usually rotates at a speed of the order of

roughly 1500-1800 rpm. Even relatively mlnor bearing
faults can therefore weasily result 1in inclination

between the rotor and the stator of the type shown

diagrammatically in Fig. 4. It 1s therelore important
that both base mounting and bearing are stable so as tO

obtain good parallelism between the rotor anad the

stator, so that the gap 6 has the same size overall. By

gavie

using a numpber of sultably positioned SEensor

arrangements 7 designed according to the invention,
this can be checked, even during operation. In this
connection, it 1is suitable to use three such sensor
arrangements 7 which are positioned 1n a mutually

spaced manner in the circumferential direction of the

stator 5. If appropriate, use can be made of only two

diametrically positioned sensor arrangements 7 1f
inclination between the rotor and the stator can be
expected to occur in only a certaln plane.

The gap 6 usually has a size of roughly 0.30-
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1.50 mm. As the refining segments 8, 9 can be worn down

at such a rate that rotor movement of roughly 2 mm/2000
h is necessary in order to maintain the gap size, 1t 1s
obvious that good measuring accuracy 1s desirable 1in
order for it to be ©possible to make sultable

P
—
e

corrections during operation for the purpose O

maintaining a certain product guality.
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AMENDED CLAIMS
[received by the International Bureau on 3 September 2001 (03.09.01);
original claim 5 amended; remaining claims unchanged (2 pages)]

1. Method for, in a machine provided with a stator
(5) and an opposite rotor (3), calibrating a sensor
(10), arranged 1in the stator (5), for measuring the
distance between the stator and the rotor, the sensor
being of magnetic type, and zeroing of the sensor beilng
performed by bringing the sensor (10) and the rotor (3)
into contact with one another and reading the signal
then obtained from the sensor during the rotation of
the rotor, after which the sensor and the rotor are
moved a predetermined distance apart from one another,
and the signal then obtained 1is used as an 1ndication
of this distance, in which way the sensor signal can be
used for determining the distance between the stator
and the rotor, characterized 1in that, for zeroing and
calibration, the sensor (10) 1s moved axially relative
to the stator (5), while the axial position of the
rotor (3) 1s kept unchanged relative to the stator (95).
2. Method according to Claim 1, characterized 1in
that, for determining distance during operation of the
machine, the end surface of the sensor (10) 1s kept
level with or i1nside that end surface of the stator (35)
facing the rotor (3).

3. Method according to Claim 1 or 2, characterized 1in
that, for zeroing the sensor (10), a signal from an
accelerometer (13) arranged on the sensor (10) 1s used
in order to establish when contact occurs between the
sensor (10) and the rotor (3).

4, Method according ¢to any one of Claims 1-3,
characterized 1n that at least three sensors (10) are
used, which are positioned 1n a mutually spaced manner
in the circumferential direction of the stator (5).

5. Arrangement for determining the distance between a
stator (5) and a rotating rotor (3) opposite the stator
in a machine, 1n particular a refiner 1intended for
paper pulp production, the stator (5) being provided
with at least one sensor (10) of magnetic type, which

is intended to interact with an opposite surface on the

AMENDED SHEET (ARTICLE 19)
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rotor, characterized in that the sensor (10) 1s mounted
movably in the stator (5) and 1s displaceable in the
axial direction of the rotor (3), in which connection
it, for defining a zero position and for calibration 1is
movable so far out from the stator that 1t can be
brought into contact with the rotor (3) when the rotor
1s rotating at a distance from the stator.

6. Arrangement according to Claim 5, characterized in
that the sensor (10) forms part of a sensor arrangement
(7) which 1s mounted 1in the stator (5) and also
includes an operating means (12) for moving the sensor.
7. Arrangement according to Claim 5 or 0,
characterized 1n that the operatling means (12) consists
of an electric steppling motor.

8. Arrangement according to any one of Claims 5-7,
characterized 1n that the sensor 1is mounted movably by
means o0f a bearing of the ballscrew type, where a given
rotary motion produces a given axial movement.

9. Arrangement according to any one of Claims 5-8,
characterized in that a means, sultably an
accelerometer (13), 1s arranged on the sensor (10), for
indicating contact between the sensor (10) and the
rotor (3) when these are brought towards one another

for zero calibration of the sensor.

AMENDED SHEET (ARTICLE 19)
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