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ABSTRACT

The invention concerns a method for detecting contamination and/or damage 1n a face
(11, 12°) running through a nip (N) or nips in a paper machine or in a paper finmishing
machine, such as a calender or a coating device. In the method, vibrations formed 1n
connection with constructions of the machine are detected and processed. The vibrations are
detected by means of at least two detectors (20, 21, 25). Based on the point of time of
detecting of the vibrations detected by means of the detectors (20, 21, 25), the location of the

damage and/or contamination (M; M;, M;) on the face (11, 12°) to be momtored 1is

determined.
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Method for detecting contamination and/or damage
in a face running through a nip 1n a paper machine

or in a paper finishing machine

The invention concerns a method for detecting contamination and/or damage in a
face running through a nip or mps in a paper machine or in a paper finishing
machine, such as a calender or a coating device, in which method vibrations formed

in connection with constructions of the machine are detected and processed.

The present invention is generally related to both paper machines and paper finishing
machines, such as calenders and coating devices, used in manufacture of paper. In
these machines, various press nips are employed, in the press section of the paper
machine press nips that remove water and/or equalize the web, 1n calenders calen-
dering nips. and in coating devices coating nips, in which the coating agent 1s trans-

ferred onto the web.

The scope of the invention also includes so-called extended-nip presses, at which the
hose roll face or equivalent that runs through the press zone, which press zone 1s
longer than in a normal roll nip, and/or the transfer belt face which runs through the

extended-nip zone and which transfers the web further is/are monitored.

The faces of said rolls and the faces of felts and bands running through the nips are
susceptible of contamination and damage. As is known from the prior art, said faces

are conditioned and cleaned, and. in some cases, their cleanliness is also monitored

by means of particular methods and apparatuses.

A particularly favourable embodiment of the invention concerns monitoring of the

condition of calender rolls, 1n particular of soft-coated calender rolls, in order to
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detect any damage in their faces at a sufficiently early stage and, thus. to permit

prevention of damage 1n advance.

As is known from the prior art, calenders comprise two or more hard-faced and/or
soft-faced calender rolls, which form a calendering nip or nips with each other,
through which nip/nips the paper web to be treated is passed. In particular rolls with
soft faces, such as paper rolls or equivalent in supercalenders and rolls provided with
soft coatings, 1n particular polymer coatings, in what 1s called soft calenders, are
susceptible of damage. The reason for the damage is frequently contaminations, such
as local fibre strings, which cause a pressure impact when they pass through the nip,
which impact loads the soft coating on the calender roll and first causes its heating
and. in the long run, a permanent detformation in the coating and damage. Similar
deformations and damage also occur 1in metallic roll faces and in the faces of bands
or felts running through nips, as well as in the face ot the flexible mantle of a hose

roll and/or of a transfer band running through so-called extended-nip zones.

As is known from the prior art, for monitoring the condition of calender rolls, in
particular of soft-faced rolls, thermometers traversing in the cross direction of the
machine have been used, by whose means the temperature of the coating 1s moni-
tored. With respect to this technique, reterence 1s made to the US Patent 4,642, 164,
the monitoring of the temperature described 1n said patent being a part of the gloss
regulation system of a supercalender. In the temperature monitoring application in
accordance with said US patent, and also in corresponding other prior-art systems,
problems arise from the fact that the resilient roll coating, whose temperature 1s
monitored, 1s, as a rule, at least to some extent electrically insulating. Thus, 1n the
partly rubbing contact between the web and the coating, quite high charges of static
electricity arise in the faces of the roll coating and of the relatvely dry paper web.
These charges tend to be discharged along the available routes with the lowest
resistance. A thermographic camera must often be installed so that it projects from
its support construction, i which case said static electric charges find exactly the

thermographic camera as the easiest route of discharge. in which connection the
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sensitive electronic system of the thermographic camera is subjected to quite high

voltages, and it must be protected specifically against such voltages.

Even if monitoring of the temperature of the face of a calender roll usually permits
detecting of a local raised temperature resulting from an excessive load applied to
the coating or from a local inner non-homogeneity at a sufficiently early stage, this
requires installation of quite heavy, expensive and spacious equipment in the vicinity
of the roll to be monitored. In particular, congestion of space causes great diffi-
culties in connection with multi-roll treatment devices, at which every device that is
not included in the web treatment process proper makes the maintenance and

servicing of the device more difficult.

Besides calenders, the environments of application of the present invention also
include other finishing devices, such as coating devices and various nips 1n a paper
machine, including press nips that are provided with a felt or felts and/or with a
transfer belt and that remove water and/or equalize the web, the following being

stated in respect of the prior art related to said press nips.

As is well known, the presses in a paper machine comprise press rolls, which form
press nips with each other, through which nips the paper web runs together with a
press felt or between press felts. Press rolls with their axle journals and bearing
supports are susceptible of vibration, which 1s increased by the elasticity of the press
felts. In press rolls, self-vibration commonly occurs, which 1s typically in the
frequency range of 20...150 cps. The vibrations cause wave-shaped barring 1n the
press felts and extra wear of the felts. Said barring 1s adapted to increase the so-
called felt-induced vibration of press rolls, whose amplitudes tend to be increased

constantly as the wave-shaped barring in the felts becomes deeper.

Attempts have been made to prevent the felt-induced vibration in press rolls thereby
that the direction of progress of the felt i1s varied at suitable intervals by a few
angular degrees so that the felt runs over spreader, tensioning and alignment rolls in

slightly varying positions. Said varying of the direction of progress means that the
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felt loop runs in a slightly oblique position, 1.e. the length of one of its edges is

slightly larger than the length ot the opposite edge.

In respect of the prior art related to the press applications of the present invention,
reference is made, by way of example, to the paper in Tappi Journal, July 1987, pp.
49...54, by Yvon Phil Gagnon, "Low-frequency vibration analysis of paper machine

presses using displacement transducers and the synchronous time-averaging method™.

Further, with respect to press section applications of the present invention, reference
is made to the applicant’s US Parent 5,403,447. In said patent, a system 1s described
in the press section of a paper machine for monitoring and controlling the running
of the press felts, which press felts are controlled by means of rolls, whose axial
direction has been arranged to be varied by means of an actuator for the purpose of
controlling the running of the press felts. This system includes detector devices, by
whose means the alignment of the felt or felts is detected, as well as vibration
detectors, by whose means vibrations of the press rolls and/or of related parts are
detected. The system includes a computer or an equivalent logic unit, to which the
monitoring signals are fed from said detectors. The computer or equivalent has been
programmed to analyze detector data in particular in order to detect felt-induced
vibrations. By means of the control system connected to it, the computer regulates
the actuators of the guide rolls that control the running of the felts so that, when the
vibration level of the press rolls rises beyond preset limits, the alignment of the
guide roll or guide rolls of the felt that causes the vibration is altered until an

acceptable level of vibration and/or a level of vibration as low as possible 1s found.

By means of the arrangements in accordance with the prior art coming out from the
above cited papers, it 1s possible to detect vibrations arising from asymmetry of the
construction of the press rolls only, and by means of the system ot said US patent,
it is also possible to locate the press felt that i1s the reason tor the vibrations. By
means of said arrangements, it 1S, however, not possible to monitor the impurities
and structural damage in the faces of the felts running over the rolls and through the

press nips, and, by means of the prior-art arrangements, 1t 1S not possible to control
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the conditioning operations so that they are applied efficiently exactly in the area of

the impurities.

The present invention is directed towards the provision of a method and a device by
whose means contamination and/or damage 1n faces of rolls that form a nip or nips
and/or 1n faces of fabnics and/or bands that run through nips can be monitored

etficiently and by means of relatively simple devices that require little space.

The present invention further 1s directed towards the provision of a method and a
device 1n which the operations to be controlled based on the monitoring of the face
running through the nip can be arranged to be so quick that, as a rule, permanent
substantial damage does not have time to be produced in the face concerned before

cleaning operations or equivalent have been started.

The present invention also 'is directed towards the provision of a method and a
device by means of whose application the cleaning of the face running through the
nip can be applied sufficiently precisely expressly to the area that has been noticed
to be contaminated, whereby economies can be obtained in respect of the medium
and the energy used for the cleaning. In some cases, owing to the present invention,

the cleaning equipment can be dimensioned so that its capacity 1s lower than in the

prior art.

In accordance with one aspect of the invention, there 1s provided a method for
detecting contamination and/or damage in a face running through a nip or nips 1n a
paper machine or in a paper fimshing machine, such as a calender or a coating
device, i1n which method vibrations formed in connection with constructions of the
machine are detected and processed, characterized in that said vibrations are
detected by means of at least two detectors, and that, based on the point of time of
detecting of the vibrations detected by means of said detectors, the location of the

damage and/or contamination on the face to be monitored 1s determined, detected

and processed, characterized in that said vibrations are detected by means of at least
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two detectors, and that, based on the point of time of detecting of the vibrations
detected by means of said detectors, the location of the damage and/or

contamination on the face to be monitored i1s determined.

By means of the system of the present invention, vibrations of the faces to be
monitored are, 1n a way, “listened to” and, to the necessary extent, the site of origin

of the vibrations is located so that efficient action can be taken sufficiently quickly

in order to eliminate the cause of the vibration and/or to prevent further damage.
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In calender applications of the present invention, it has been possible to eliminate the
problems discussed above by abandoning direct measurement of the surface tempera-

mure of the roll, by indirectly monitoring local impurities on rolls and changes in

geometry on the basis of vibrations produced by them.

Advantages of the present invention, 1n particular of its calender applications, as

compared with the prior-art procedure, are the following:

- The invention permits momtoring of the rolls so that, in the area ot the roll
10 frame, it is unnecessary to construct a measurement equipment provided with

a separate support construction, 1n which case considerable economies ot space

are obtained.

- The invention also permits locating of an area that causes a disturbance by

15 means of relatively simple devices and algorithms.

- The invention can be connected as a part of the general system of monitoring
of the condition of the calender, and the invention can utilize the assemblies of
detectors already installed in the area of bearings for the purpose of monitoring

20 the condition of bearings, or, alternatively, the detectors installed in order to
carry out the present invention in view of monitoring the condition of the roll

face can also be utilized for predicting and/or monitoring of bearing damage.

- The invention is not confined to monitoring of disturbance arising from
25 changes in temperature related to local surface temperatures on the rolls alone,
but the system of the present invention already reacts at such an earlier stage

in which a contamination has adhered to the roll face which would later

additionally cause a locally raised temperature.

30 - Further, the invention is suitable for monitoring of contamination or starting
damaging of any coated or non-coated nmip roll whatsoever (nip rolls in a fiim-

transfer coating device, press rolls in a paper machine, rolls 1n a machine
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calender), because the invention reacts to geometric changes in the face to be

monitored and not to changes in temperature.

- Further, it can be considered to be an advantage of the invention as compared
with a thermographic camera that the system of the invention constantly moni-
tors the portion of the roll across the entire width of the treatment nip and
locates the cause of disturbance preferably both in the axial direction of the

roll and in a vertical cross section of the roll in the direction of its circum-

ference.

When the system in accordance with the invention is employed for monitoring of a
soft-faced roll face in a soft calender or an equivalent supercalender, roll damage
arising from contaminations can be prevented more efficiently than in the prior art,
because the impurities can be located sufficiently precisely, and action can be taken

to eliminate such impurities.

When the monitoring system of the invention is used in a calender with several nips,
for example in a supercalender, all the rolls 1n the calender, or at least the rolls that
are particularly susceptible of surface damage, in particular soft-faced rolls, are
provided with a detector system in accordance with the invention, in which case the
source of unusual vibrations can be located exactly at a contaminated and/or
damaged roll so that it 1s possible to start eliminating the contaminations or to

replace the damaged part so that further damage and production losses are avoided.

In the following, the invention will be described in detail with reference to some
exemplifying embodiments of the invention 1llustrated schematically in the figures in

the accompanying drawing, the invention being by no means strictly confined to the

details of said embodiments.

Figure 1 shows a simplified block diagram illustrating the monitoring system in

accordance with the immvention.

el e L e e ]
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Figure 2 is a side view illustrating application of the invention to a what is called

soft calender.

Figure 3 is a schematic side view 1llustrating the fitting of the vibration detectors

5  employed in the invention at a variable-crown roll.

Figure 4 is a schematic side view of a soft-calender roll that is provided with pairs

of strain gauge detectors in view of application of the present invention.

10  Figure 5 is a sectional view taken along the line V-V in Fig. 4, 1.e. showing fitting

of pairs of vibration detectors in connection with a calender roll as shown in Fig. 4.

To begin with, reference being made to kFig. 2, a highly simplified exemplifying
embodiment will be described as an environment of application of the invention,

15  which is a soft calender. The roll 10 in the soft calender, which roll is provided with
a soft coating 11, for example a polymer coating, forms a calendering nip N with a

lower roll 12 provided with a hard face 12°. The lower roll 12 1s, tor example, a
chilled roll. The paper web to be calendered (not shown) 1s passed through the
calendering nip N in a way in utself known. The axle journals 13a and 13b of the

20  calender rolls 10 and 12 have been mounted on support of the bearing housings 14a
and 14b. In a way in itself known, the bearing supports 14a,14b are supported on
frame constructions, which are not shown. Of the calender rolls 10 and 12, 1n
connection with the metal mantle ot one or both of the rolls, vibration detectors 21a

and 21b have been fitted. In addition to that, or alternatively. in connection with one

25 or both of the bearing supports 14a.14b, vibration detectors 20a,20b have been
fitted. By means of said pairs of detectors 20a,20b and/or 21a,21b, based on

. mechanical vibrations and on their locating and analyzing, the condition and purity
of the faces 11 and/or 12’ of the calender rolls 10,12 are monitored. The invention

is particularly well suited for monitoring of the condition and/or purity ot a soft

30 coating 11, such as a polymer coating, and for advance prevention of damage. In
some calender applications, the soft coating 11 on a roll 10 can be substituted for by

a corresponding fibre-reintorced band passing over the roll 10 and through the nip

.....
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N. By means of detectors 20a,20b fitted at the bearing supports 14a,14b, it is also
possible to monitor the condition of the bearings 1n a way in itself known on the
basis of vibration measurements, and this monitoring of the condition can be

integrated in the umts 30,32,33,34 to be described in relation to Fig. 1.

In the following, with reference to Fig. 1, an exemplifying embodiment of a
monitoring system in accordance with the invention will be described. From the
pairs of vibration detectors 20a,20b and/or 21a,21b shown in Fig. 2, the signals f,(t)
and fy,(t) are obtained, which are passed to the unit 30. Also, to the unit 30, a signal
10 f (1) is passed from the impuise detector 25 placed 1n connection with the calender
roll 10 and/or 12, which signal 1s formed, for example, out of a short voltage pulse
coming on each revolution of the roil, the cycle time T of said pulse illustrating the
circumferential speed of the rolls 10,12;15. In the unit 30, 1t is also possible to carry
out spectral analysis of the signals f (t) and f,,(t), for example, by means of Fourier
15 analvzers in themselves known. In this way. 1n addition to locating the disturbance,
it is also possible to draw conclusions concerning the nature and the degree of
seriousness of the disturbance. The signal f_(t) can be used for synchronization of the
measurements and for measurement of the speed of rotation of the rolls 10,12 1n the
monitoring system in accordance with the invention, which will be described 1n more

20 detail later.

The vibration detectors 20,21 can be, for example, piezo-electric detectors, acceler-
ation or transition detectors, or strain gauge detectors. By means of these detectors
20,21, pressure immpacts of quite a high frequency, arising, for example, from
25  impurities M; and M,, In the set of calender rolls or in a corresponding face to be
monitored, such as the face of a transter belt or a press felt, are measured. Said
pressure impacts produce mechanical vibrations present as a longitudinal wave
movement, the substantial energy of said vibrations being, as a rule, in the sound
frequency range. Besides by mmpurities, for example local fibre strings M;,M,,
30  vibrations can also be caused by damage 1n the coatings on the rolls 10,12, which
damage is present as local areas of discontinuity or as deformations in the roll 10,12

faces 11,12°, in particular 1n a soft coating 11 susceptible of damage.

et P04 e UMV e .y sttt oo,y U VUMD T TS 0oy S A T S A
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The signals f,(t) and f,(t) detected by said pairs of detectors 20a,20b and 21a,21b
are averaged in the unit 30, in which, moreover, the phase difference ¢ between the
signals f,(t) and fy(t) 1s measured. This phase difference ¢ is illustrated, for
example, by the difference At between the travel times of the vibrations, which is
directly proportional to ¢. The difference in time At is, with the denotations of Fig.
2 and measured with the pair of vibration detectors 21a and 21b, in respect of the
fibre strings M and M,, as follows: At = Xy - X, / ¢, wherein c is the speed of
propagation of the vibrations 1n the rolls 10 and 12. A corresponding difference At
between the travel times can be detected by means of the pair of detectors 20a,20b.
Based on the difference At between the travel times described above, the locations
of the fibre strings M, and M, 1n the axial direction X of the rolls 10 and 12 can be

determined.

By means of the signal f (t) of the pulse detector 25, with the denotations of Fig. 5,
it is possible to determine the phase angle «, at which the fibre string M 1s placed
from the reference plane determined by the impuise detector 25, in which reference
plane the central axis K of the roll 1s placed. Said angle coordinate o can be deter-

mined on the basis of the following equation:

360° -+ Tr
T

X

wherein Tr = time of delay of the detecting of the vibration caused by the fibre

string, and T = cycle time of revolution of the roll.

The definition given above 1s based on the fact that the speed ¢ of propagation of
vibrations in the metal parts of the rolls 10,12;15 1s considerably higher than vy =
circumferential speed of the rolls, (¢ > > v,). Thus, it is possible to determine
both coordinates o, X of the fibre strings M,M,:M, 1.e. the coordinate X in the

axial direction of the roll, and the angle coordinate «, perpendicular to same.

In the unit 30 shown in Fig. 1, the signals f (1) and f,,(t) are averaged, and their

phase difference ¢ is measured. In the measurement of the phase difference ¢. it is
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also possible to employ the technmique of correlation of the signals f (t) and fi(t). In
addition to measurement of the phase difference ¢, in the unit 30, it is also possible
to carry out spectral analysis of the signals f,(t) and fi(t), and on the basis of said
analysis, it is possible to draw conclusions concerning the nature of the disturbance.
The unit 30 can include a processor (CPU) or a computer, whose operation 1s
controlled by a computer program 32 prepared for the purpose. From the unit 30,
information I is received, which 1s passed to the display monitor 33, which displays
the appropriate display data for the operation supervisor and possible alarms, if any.
Further, based on a signal s recetved from said unit 30, the devices 35 of cleaning
and conditioning of the calender rolls, press rolls, press felts or equivalent can be
controlled so that the cleaning operations, for example water or steam jets, are
applied in the axial direction of the rolls 10,12,15 expressly to the locations ot the
impurities M:M,M, (coordinate X)), and in this way the cleaning can be made
more efficient and such that it consumes less cleaning medium and energy. Further,
the unit 30 can be connected, preferably interactively, with the rest of the control
and monitoring system 34 of the paper machine or finishing machine so as to operate

synergically together with said system.

In the method of the present invention, the measurement signals can be synchronized
by means of the speed of rotation of the rolls 10,12.15, which is obtained by means
of the signal f (t) and by means of the impuilse detector 25. The system in accord-
ance with the invention can operate, for example, so that, when the detector 25 by-
passes the trigger point and gives an impulse. the measurement of vibration
described above is started, the time used for a cycle of said measurement being
invariable. After the cycle of measurement, the next triggering of the detector 25 1s
waited for, and a new cycle of measurement is started. These measurement cycles
of invariable length are stored as a sufficient number, and the average values of the
measurement signals f,(t),f,,(t) are computed. The measurement of the measurement
signals f,(t) and fi(t) and of the synchronization signal f (t) can also be carried out
continuously. for example for a period of about 1 minute, after which the program

32 carries out the computing of a svnchromzed time average.
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The pressure impacts arising from local impurities, such as fibre strings M, and the
signals f,(t) and f,(t) detected from same are of relatively high frequency. Since
vibrations arising, e.g., from unbalance of rolls and from barring of press felts are
at a considerably lower frequency, thev can be filtered off by means of high-pass
S  filters in the unit 30 so that they do not interfere with the measurements in accord-
ance with the invention. By employing means in themselves known in the processing
of the signals, such as band-pass filtering or correlation technique, it is possible to
reduce the effects of the "noise" interfering with the measurements in accordance
with the present invention.
10
Even though, above, it has been described that the coordinates X, ,« . of location of
impurities M on the mantles of the rolls 10,12,15 are measured both 1n the axial
direction and in the circumferential direction, the invention can, of course, also be
applied so that just one of the coordinates X _ .« 1s detected. For example, it 1s
15  possible to detect the coordinate X, only, on whose basis the jets that clean the roll
faces can be controlled exactly to said location X, in the axial direction of the roll
10,12:15. The cleaning water jets or equivalent can also be "pulsated” so that they
apply a jet either at the location X or across the entire width of the machine or 1n

a certain area exactly to the location of the angle coordinate «,.

20
As said devices 35 for cleaning and/or conditioning of the roll face or of the tace
of a corresponding band or felt, it is possible to use, for example, nozzle devices of
the sort described in the US Patent 5,603.775, which traverse in the axial direction
of the roll and which spray a cleaming medium.

25

The detectors 20,21 that measure vibrations can be placed in difterent ways at
different rolls. Fig. 3 illustrates the fitung of a pair of vibration detectors 21a,21b
in connection with the stationary central axle 15A of an adjustable-crown roll 15.
The adjustable-crown roll 15 includes a roll mantle 13A revolving on support ot axle
30  journals 13a,13b, and in the interior of the roll mantle there are crown variation

means in themselves known. which are supported on the stationary central axle 15A.
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which operate by means of a hydraulic pressure medium, and which are illustrated

in Fig. 3 schematically as the parts 15B and 15C.

When strain gauges are used as the vibration detectors 20,21, they can be fitted, in
the way shown in Figs. 4 and 5, 1n pairs either at an end or at the ends of the metal
mantle of the roll 10 or on the inside face of the roll mantle. As is shown in Fig. 5,
the detectors of the strain gauge detector pairs 22,,22,.224,22, have been fitted one
opposite to the other as umiformiy spaced at an end of the roll mantle. Out of the
signals of the pairs of detectors 22, difference signals are formed in a way 1n itself
known, e.g. by means of a bridge connection, on the basis of which signals vibra-
tions of rolls are detected and the locations of the fibre strings M both in the axial
direction X and in the circumferenual direction (coordinate «) are established. Since.
depending on the location ot the source of disturbance, such as a fibre string M,
different detectors 22 receive the vibration signals at different times, based on these
differences in time it 1s possible to determine the coordinate X of the disturbance.
The angle coordinate «, i1s determined in compliance with the above on the basis of

a pulse detected by means of the detector 25.

When detectors 21a,21b fitted on revolving mantles of calender rolls 10,12 or
equivalent or on other revolving parts are employed in stead of, or 1n addition to,
stationary vibration detectors 20a,20b, the transfer of data from the mobile detectors
can be arranged in ways 1n themselves known. For the transfer of measurement
signals f,(t), f,(t) and f.(t) from revolving rolls 10,12,15, a number of different
solutions are known from the prior art, which can be applied in connection with the
present invention. These prior-art solutions include various glide rings and transfer
of signals by the radio. Glide rings are possible, but they are often susceptible of
disturbance, and typically they require an abundance of space on the roll axles. kFor
wireless transfer of signals, radio apparatuses are available commercially. The prior-
art solutions related to said transfer of signal are not described in more detail in this
connection, but in their respect, reference 1s made, by way of example, to the Paten:

Application EP-A1-0075620 and to the applicant’s FI Patent 92,771.
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Even though, above, the invention has been described in connection with an environ-
ment of application in which there is just one calendering nip N, it is understood that
the invention can also be applied to calenders and presses in which there are several
nips, for example in supercalenders in which there is a great number of nips. In such
5 a case, a sufficient number of detectors 20,21,25 must also be fitted in order that a

damage could be located with sufficient preciston.
In the following, the patent claims will be given, and the various details of the

invention can show variation within the scope of the inventive idea defined in said

10  claims and differ from what has been stated above by way of example only.
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A method for detecting at least one of contamination and damage in a
face running through a nip or nips in a paper machine or in a paper finishing
machine, in which method vibrations formed in connection with constructions of
the machine are detected and processed, wherein said vibrations are detected
by means of at least two detectors, and wherein, based on the point of time of
detecting of the vibrations detected by means of said detectors, the location of

the at least one of damage and contamination on a face to be monitored is
determined.

2. A method as claimed in claim 1, wherein, in the method, vibrations in at
least one of the frame of a roll that forms a nip and bearings of the roll are
detected by means of at least one pair of said detectors, and wherein locations
of the source of disturbance in an axial direction of said roll is determined based

on a phase difference of the vibrations arriving in the different detectors in said at
least one pair of detectors.

3. A method as claimed in claim 2, wherein, by means of the detectors

placed in connection with the bearings of the rolls to be monitored, additionally
the condition of said bearings is monitored.

4. A method as claimed in any one of claims 1, 2 or 3, wherein a location of
the source of disturbance in the circumferential or machine direction of the face
to be monitored is determined by making use of an impulse detector for records
the revolutions of the face to be monitored and by making use of the point of

time of an impulse obtained from said detector as compared with the time of
detecting of the disturbance.

5. A method as claimed in any one of claims 1 to 4, wherein, in the method,
by means of a high-pass filter and/or by means of a band-pass filter, interfering

signals placed outside a measurement window and arising from unbalance of
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rolls, at least one of fabrics and bands and from other vibrations are separated
from signals detected by means of the vibration detectors.

6. A method as claimed in any one of claims 1 to 5, wherein, in the method,
a certain amount of measurement signals are collected in memory, which signals
are formed as an average value, and, based on the signals thus obtained, the
determination of at least one, coordinates of a source of disturbance on the face
to be monitored is carried out.

f. A method as claimed in claim 6, wherein the determination of two

coordinates of the source of disturbance on the face to be monitored is carried

out.

8. A method as claimed in any one of claims 5 to 7, wherein, in the method,
vibration signals and a signal that indicates the by-passing and the speed of a
reference point on the face to be monitored are passed to a unit or to a
computer, which Is provided with a program that controls measurement and
analyzes measurement results, and wherein from said unit or equivalent the

measurement results are passed to at least one of display and alarm means.

9. A method as claimed in any one of claims 1 to 8, wherein, based on
coordinates of location of sources of disturbance, devices that clean the face to

be monitored are controlled so that they apply a cleaning operation to an area of
impurities. \

10. A method as claimed in any one of claims 5 to 9, wherein the signals
received from the vibration detectors are subjected to a spectral analysis, on
whose basis conclusions are drawn concerning at least one of a nature of the

disturbance and effects of outside sources of disturbance are reduced.
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11. A method as claimed in any one of claims 1 to 10, wherein the method is
applied to monitoring of at least one of damage and contamination in a soft

coating on a soft calender roll.

12. A method as claimed in ¢claim 11, wherein the soft calender roll is a roll of
a soft calender or supercalender. |

13. A method as claimed in any one of claims 1 to 12, wherein the mixture is
a calender or a coating device.
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