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In a disc refiner with two opposed refining discs (1, 2) rotary relative to each other the contact position for the refin-
ing surfaces (9, 10) is indicated. The refining discs (1, 2) are moved against each other during relative rotation whereby the
first contact of the refining surface (9, 10) with each other generates a heat radiation, which is detected by a transmitter
(15). The place of detection is radially outside the refining discs (1, 2) in a refiner housing (12) enclosing the refining discs.
Said transmitter emits an output signal, which is utilized for determining the contact position. |




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international appli-
cations under the PCT.

AT Austria FR France ML Mali

AU Australia GA Gabon . MR Mauritania
BB Barbados ' GB  United Kingdom MW Malawi

BE Belgium HU Hungary NL Netherlands
BG Bulgaria IT Taly NO Norway

BJ Benin JP  Japan - RO Romania

BR Brazil KP Democratic People’s Republic SD Sudan

CF  Central African Republic of Korea SE Sweden

CG Congo KR Republic of Korea SN Senegal

CH Switzerland LI  Liechtenstein SU Soviet Union
CM Cameroon LK SriLanka TD Chad

DE Germany, Federal Republic of LU Luxembourg TG Togo

DK Denmark MC Monaco ’ US  United States of America

FI  Finland MG Madagascar

i



-2

WO 89/02783

10

15

20

25

30

PCT/SE88/00459

Method and device for indicating the contact position

in a refiner

This invention relates to a method and a device for
indicating the contact position for the refining
surfaces on two opposed refining discs #$otating

relative to one another in a disc refiner., Indication,
thus, is to take place when the gap between the refining
surfaces is zero,

A disc refiner comprises two opposed refining disecs,
which are provided with exchangeable refining elements
constituting the refining surfaces of the refiner.

In a disc refiner where wood chips arerefined to paper-
making pulp, therefining is carried out between the two
refining discs, which are kept at a definite distance
from each other, Depending on the type of refiner, one
or both of the refining discs are mounted on a rotary
axle, The axles are driven by motors with high effect,
and the distance between the refining discs (gap) is
adjusted by means of hydraulic and measured with special
measuring systems, If due to faulty function in oper=-
ation the refining surféces contact each other, break-
down will occur.or at least the refining surfaces will
be subjected to great wear, which will reduce the oper-
ating time, It is, therefore, very important to accur-
ately control the gap.

For measuring the distance between the refining surfaces
accurately, measuring systems are applied which require
preliminary adjustment of the zero point; for example
after the exchange of refining elements. In order to

be able to determine the zero point of the measuring

system, the contact position must be known.

It is known previously that the contact position can

be detected by using audio measuring apparatus., This
method requires a transmitter to be mounted in connect-
ion to one of the two refining surfaces. When the refin-
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ing surfaces contact each other, vibrations are prop-
agated through the refining disc to the transmitter,
which can be of the type microphone, impact pulsometer
or vibrometer,

One disadvantage of thii method is that the trans-
mitter also measures other interference sources, for
example axle bearings, This implies that it is'diffic-
ult to detect a slight contact and, therefore, the sign-
al must "drown" other interference sources, This
technique neither can measure the phase position of

the contact point, i,e. the point where the refining
surfaces first come in contact with each other.

Another disadvantage is that this principle presumes

one of the two refining surfaces being stationary.

In applications with two rotating refining surfaces
there exists to-day no method of detecting the contact
position.

The present invention relates to a method and a device,
at which the aforesaid disadvantages are eliminated.
According to the,invention, the heat radiation from

the contact of the refining surfaces is utilized for
determining the axial contact position. The characteriz-
ing features of the invention become apparent from the
attached claims.

The invention is described in greater detail in the
following, with reference to the accopmanying Figures.
Figure 1 shows in a schematic manner an embodiment of
the invention;

Figure 2 shows schematically the peripheral location of
the transmitter according to an embodiment of the inventon;
Figure 3-5 shows output signals from the transmitter,
Figure 1 shows a disc refiner with two refining discs 1,
2, which are arranged on two axles 3,4 rotary in opposed
directions. The axels are driven by motors 5,6 and one 4
of the axles is also axially movable. The refining discs
are provided with exchangeable refinging elements 7,8.
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Their refining surfaces 9,10 define a gap 11. The re-
finer discs 1,2 are enclosed by a refiner housing 12.
Chips are supplied through an infeeder 13 and openings

14 in one refining disc 1. A transmitter 15 sensitive to
heat radiation, for example a so-called photo-detector,

is provided to detect the friction heat radiation arising
when the reining surfaces 9,10 contact each other, The
transmitter, therefore, can be positioned in the refiner
housing 12 radially outside the gap 11. The transmitter is

directed to the outermost edges of the refining surfaces
9,10, because the refining elements 7,8 are designed

so that the distance between the refining surfaces

9,10 is smallest at the periphery.

The temperature in the refiner housing 12 possibly
pecoming very high, however, it may be advantageous to
position the transmitter spaced from the refiner housing.
The transmitter then can be coupled to a special conduct-
ing device connected to the refiner housing 12

radially outside the refining dises 1,2. This conducting
device, for example, can be a so-called opto-fibre cable,
which conducts the radiation from the place of detection
to the transmitter.

when the refining discs 1,2 during their rotation
approach each other, so that the refining surfaces

9,10 finally contact each other, the temperature in-
créases and heat energy is generated in the point where
the contact takes place. This rise of temperature is
detected in the form of heat radiation in the trans-
mitter 15. It is, thus, not the absolute temperature,
but only the rise of the temperature which is detected,

The transmitter then emits an electric output signal,
ining the contact posit-
the out-

which can be utilized for determ
ion. Due to the rotation of the refining discs,
put signal of the transmitter will have the same frequency
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as the rotation frequency. The amplitude and pulse width
of the signal are proportional to the heat radiation,

As there are no other heat radiating objects, the sensit-
ivity of the transmitter can be adjusted so that already

a very slight contact is detected.
When the axles of the refiner are not aligned corr-

ectly, the parallelity of the refining surfaces 9,10

is affected, This implies that only a portion of the
periphery of the refining surfaces get into contact
first. The phase position and extension of the contact
point, thus, are a measure of the parallelity between
the refining surfaces,

By synchronizing the output signal to the rotation
frequency of the axle and thereby of the refing disc,
the phase position of the contact point of the refining
surfaces can be determined., The pulse width of the out-
put signal, furthermore, implies that the extension of
the contact point can be determined. It is, thus,
possible to utilize the output signal for measuring the
alignment of the refining discs and thereby of the
axles. .

The transmitter, of course, can be coupled to an amplif-
ier 16 where the output signal is presented visually
and audially for calibrating the measuring system used.

Examgle

One of the axles in the shown disc refiner is procided
with a mechanical flag 17 which during the rotation of
the axle gives impulses to a second transmitter 18. Thus,
the second transmitter 18 creates pulses which are syn-
chronized eith the number of revolutions and which are
repeated with a period time ty. At a nominell rotation

of 1500 rpm the period time is 40 ms.

The transmitter 15 sensitive to heat radiation is located
peripherially offset in relation to the second transmitter
18. In figur 2 the location of these two transmitters 15,
18 are shown schematically. The heast radiation from the
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contact point 19 on the refining surface will be detected
by the transmitter 15 after the time t when the contact
point has rotated up to the transmitter 15. By studying

the displacement of the signal pulses from the two trans-
mitters 15,18, see figure 3, it is possible to determine
the phase position of the contact point.

Depending on the peripheral extention of the contact between
the refiner surface, the shape of the output signal varies.
Figur 4 shows an output signal which can be regarded in an
oscilloscope. The amplitude of the puls depends on how hard
the contact is and its width depends on the extention of
the contact. Figure 5 shows the signal from a hard contact
from many different points. Thus, the output signals are
indications on the parallelity between-the refining discs

and thereby the alignment of the axels.

The invention, of course, is not restricted to the
embodiment shown, but can be varied within the scope
of the invention idea.
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Claims

1. A method of indicating the contact position for
the refining surfaces on two opposed refining -

' dises.rotating relative to each other in a disc refiner,

characterized 4in that the heat radia-
tion from the first contact of the refining surfaces

when they during relative rotation sre moved against each
other is detected and yields an'output signal, which is
utilized for determing the axial contact position,

2. A method as defined in claim1, character -
ized in that the heat radiation yields an

output signal, the amplitude and pulse width of which

are proportional to the heat radiation.

3. A method as defined in claimior2, charact -
erized in that the output signal is synchron-
ized to the rotation frequency of the refining discs

for determining the phase position of the contact

point of the refining surfaces,

4. A method as defined in claim 2 or 3 charact -
erized in that the pulse width of the output
signal is indicated for determining the extension

of the contact point of the refining surfaces and thereby
the parallelity of the refining surfaces.

5. A method as defined in any one of the preceding
claims, characterized in that the

output signal is presented visually and audially,

6. A device for indicating the contact position

for the refining surfaces (9,10) on two opposed

refining discs (1,2) rotary relative to each other in

a disc refiner, characterized in that

it comprises a transmitter (15) sensitive to heat _
radiation for detecting the friction heat radiation arising

when the refining surfaces (9,10) during relative rotation
contact each other and where the place of detection is
radially outside the refining discs (1,2) in a refiner
housing (12) enclosing the refining discs.
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7. A deviceas defined in claim 6, characteri-
zed in that the transmitter (15) is located radially
outside the refining discs (1,2) in the refiner housing (12).

- 8. A device as defined in claim 6, characteri-

zed in that the transmitter is located spaced from the
refining discs (1,2) outside the refiner housing (12) and
that the transmitter is coupled to. a special conducting
device connected to the refiner housing (12) radially out-
side the refining discs (1,2).

9. A device as defined in any one of the claims 6-8,
characterized inthat the transmitter (15)is
connected to an amplifier where the output signal of the
transmitter is presented visually and sudially.
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