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(57) Abstract

The invention relates to a method and apparatus for measuring paper colour. Paper colour is measured from the surface of a paper
roll (3) on a winder (1). As the size of the paper roll (3) grows a measuring device is moved in such a way that the angle between the
measuring device (4) and the surface of the paper roll (3) is kept substantially constant and, at the same time, the distance of the mcasurmg
device (4) from the surface of the paper roll (3) remains substantially constant.
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1
METHOD AND APPARATUS FOR MEASURING PAPER COLOUR

The invention relates to a method for measuring paper colour,
whereby paper colour is measured from the surface of a paper roll on a winder
during the winding of the paper in such a way that the angle between a
measuring device and the surface of the paper roll is kept substantially
constant. '

The invention further relates to an apparatus for measuring paper
colour, the apparatus comprising a measuring device which is arranged to
measure paper colour from the surface of a paper roll on a winder during the
winding of the paper, and to means for keeping the angle between the
measuring device and the paper roll constant.

The article "An on-line sensor for the measurement of paper colour”
in the publication "Appita Vol. 44 No. 2” describes a method and apparatus in
which paper colour is measured on the winder. In this case the caliper of the
paper to be measured and its background colour cannot affect the
measurement result because a thick layer of paper is very quickly formed on
the winder, and the paper provides for the colour measurement an even
backing which also has the same colour as the sample to be measured. The
measuring device is immovably arranged at a distance from the winder,
therefore background light easily interferes too much with the measurement
result, and the measuring device is also difficult to calibrate. As the
circumference of the paper roll grows, distance to the roll surface must be
measured and the measurement angle adjusted on the basis of the
measurement, which makes the apparatus complex and cumbersome.
Further, the growing circumference of the paper roll changes the distance
between the measuring device and the paper surface, which in turn changes
the measurement geometry of the apparatus, i.e. the focusing of a light beam
directed from the measurement apparatus on the surface of the paper,
whereby the measurement provided is inaccurate.

An object of the invention is to provide a method and apparatus
allowing the above mentioned drawbacks to be avoided.

The method of the invention is characterized in that as the size of
the paper roll grows, a measuring device is moved in such a way that the

distance of the measuring device from the surface of the paper roll remains
substantially constant.
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The apparatus of the invention is further characterized in that the
apparatus comprises means for keeping the distance of the measuring device
from the surface of the paper roll constant as the size of the paper roll grows.

An essential idea of the invention is that paper colour is measured
on a winder, the angle between a measuring device and the paper surface
remaining substantially constant and the measuring device being moved, as
the roll size grows, in such a way that the distance of the measuring device
from the roll surface also remains substantially constant. An idea of a
preferred embodiment is that the measuring device is arranged to move in line
with the central axis of the roll. An idea of another preferred embodiment is
that the measuring device is arranged to move in relation to two joints in such
a way that as the roll size grows the measuring device turns, thus keeping the
measurement angle substantially constant.

An advantage of the invention is that since paper is very quickly
formed on the winder, the paper provides for the colour measurement an even
surface which also has the same colour as the sample to be measured. In this
case neither the backing nor the opacity of the paper to be measured affects
the result of the colour measurement. In addition, because the distance of the
measuring device from the paper on the roll surface is small, the disturbing
effect of background light can be eliminated and an accurate measurement is
obtained. Likewise, the measurement geometry remains unchanged. In
addition, since the measuring device moves as the roll size grows, the angle
between the measuring device and the paper surface is simple to adjust. The
measuring device being arranged to move in line with the central axis of the
roll, the measurement angle can be kept constant all the way without turning
the measuring device. The invention is particularly well suited for measuring
the colour of thin paper grades.

The invention will be described in greater detail in the
accompanying drawings in which

Figure 1 is a schematic side view of a measurement arrangement
according to the invention;

Figure 2 illustrates the measurement arrangement of Figure 1 seen
from the rear of a paper machine;

Figure 3 is a schematic side view of another measurement
arrangement of the invention; and
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Figure 4 illustrates the measurement arrangement of Figure 3 seen
from the rear of the paper machine.

Figure 1 illustrates a winder 1 winding paper 2 produced by a paper
machine on a roll 3. For the sake of clarity, support structures of the roll 3 are
not shown in Figure 1. A measuring device 4 is arranged to measure the
colour of the paper 2 from the surface of the roll 3. The measuring device 4 is
arranged to move vertically on a beam 5, controlled by a motor 6. As the size
of the roll 3 grows the measuring device 4 is lifted upwards.

A continuous line illustrates an empty roll 3. A line of dots and
dashes, in turn, illustrates the outlines of the roll 3 when the roll is full. A
dashed line illustrates the outlines of the roll 3 with some paper wound on the
roll. As the amount of paper on the roll 3 increases, the measuring device 4 is
arranged to turn in such a way that the angle of the measuring device in
relation to the paper on the surface of the roll 3 remains unchanged.
Reference numeral 4’ illustrates the position of the measuring device when
there is some paper on the roll 3 but it is not yet full. For the sake of clarity, the
illustration in Figure 1 does not show the support structures of the measuring
device. Reference numeral 4” illustrates the position of the measuring device
when the roll 3 is full. The apparatus comprises, arranged to the beam 5, a
support beam 8 pivotably arranged in relation to a first joint 7a, the support
beam being, in turn, provided with the measuring device 4 pivotably arranged
in relation to a joint 7b. The joints 7a and 7b allow the angle of the measuring
device 4 in relation to the surface of the roll 3 to be kept substantially constant.
For the sake of clarity, control devices for controlling the turning of the support
beam 8 and the measuring device 4 are not shown in Figure 1. The measuring
device 4 is provided with distance sensors which allow a desired measurement
distance to be kept as the paper roll grows. As the roll 3 grows, the measuring
device 4 moves according to Figure 1, maintaining a constant distance from
the surface of the roll 3. The turning angles of the support beam 8 and the
measuring device 4 each correspond to a particular vertical position of the
measuring device 4, the angles in question thereby being easy to determine in
the system as functions of the measuring device height, which makes a
relatively simple control system possible. Paper colour is thus measured when
paper 2 is wound with the winder 1. The measurement advantageously takes
place during the paper making process, although it can also be carried out in
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connection with other phases, during the winding of the paper 2 after a
separate coating phase, for example.

Figure 2 shows the arrangement of Figure 1 seen from the rear of
the paper machine. Figure 2 shows an empty roll 3 and the outlines of the roll
3 when it is full, illustrated with a line of dots and dashes. Figure 2 further
shows support structures 9 of the winder 1. The apparatus shown in Figures 1
and 2 requires fairly little space, so it is easy to arrange in connection with a
paper machine winder.

For instance, in web break situations and when paper is packed on
the surface of the paper roll 3, the distance sensors issue a command to move
the measuring device 4 away from the roll 3 by impact of a motor 12 to a
position shown with a dashed line in Figure 2. Information about a web break
can also be brought to the apparatus from the outside. The measuring device
4 can also be guided to the position shown with the dashed line for the
duration of roll change and/or standardization and/or calibration. For
standardization and calibration a fixed head of the colour meter can be
arranged at a point shown with a dashed line in Figure 2. Standardization, for
example, can therefore be carried out at the point in question about once an
hour when the roll becomes full and the measuring device 4 must therefore be
moved to the point in question anyway. By means of the motor 12 the
measuring device 4 can also be made to move back and forth along the
surface of the roll 3, transversely to the moving direction of the paper 2, i.e.
parallel to the axis of the roll 3. The measurement can thus be taken, when
desired, at any point of the roll 3 and, in addition, the measurement can be
carried out in such a way that as the measuring device 4 moves back and
forth, it continuously measures substantially the entire area of the roll 3. The
support beam 8 can also extend over the entire width of the paper to be
wound. The measuring device 4 then moves back and forth along the support
beam 8 and the measurement is.performed as a continuous measurement, as
described above.

Figure 3 illustrates another measurement arrangement according to
the invention. The measuring device 4 and the support beam 8 are in this
application arranged to move along a slide beam 10 arranged on beams 5a
and 5b. The measuring device 4 is arranged to measure perpendicularly to the
surface of the roll 3 and to move in line with the movement of the central axis
of the roll when the roll 3 is filled. In this case, as the roll 3 grows bigger, the
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angle of the measuring device 4 need not be changed, instead it is sufficient
that the measuring device 4 is only moved along the slide beam 10.

Figure 4 shows a solution according to Figure 3, seen from the rear
of the paper machine. The support beam 8 is arranged to turn in relation to a
joint 11. The support beam 8 and the measuring device 4 can then be turned
to a position shown with a dashed line in Figure 4, e.g. in web break situations,
for the duration of roll change or for standardization or calibration.

The measuring device 4 can be placed above the roll 3 at a
distance of for instance about 0.5 metres from the edge, thereby avoiding
measurement of the edge zone, which does not represent full paper quality.
The measurement geometry of the measuring device 4 can be for instance
45°/0°, as is known per se, which means that the angle of incidence of light is
45° and paper colour is measured perpendicularly to the paper surface. The
distance of the measuring device from the paper surface can then be less than
10 mm, most preferably less than 5 mm. A typical distance in this case is 3
mm + 0.1 mm. Other type of geometry is also possible in the measuring device
4, the distance of the measuring device 4 from the paper surface then being
possibly even longer. An essential feature is that by means of the measuring
device structure and distance the preventing of diffused light has been taken
into consideration in the apparatus, diffused light thus having no essential
influence on the measurement result.

The drawings and the related description are only meant to illustrate
the inventive idea. The details of the invention may vary within the scope of
the claims.
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CLAIMS

1. A method for measuring paper colour whereby paper (2) colour is
measured from the surface of a paper roll (3) on a winder (1) during the
winding of the paper (2) the angle between a measuring device (4) and the
surface of the paper roll (3) being kept substantially constant,
characterized in that as the paper roll (3) size grows, the measuring
device (4) is moved in such a way that the distance of the measuring device
(4) from the paper roll (3) surface remains substantially constant.

2. A method according to claim 1, characterized in that as
the measuring device (4) moves when the paper roll (3) is filled, the measuring
device (4) is turned in relation to at least two joints (7a, 7b) to keep the angle
of the measuring device (4) constant in relation to the surface of the paper roll
(3).

3. A method according to claim 1, characterized in that the
measuring device (4) is moved in line with the movement of the central axis of
the paper roll (3) as the paper roll (3) is filled.

4. A method according any one of the preceding claims,
characterized in that during the measurement the distance of the
measuring device (4) from the surface of the paper roll (3) is less than 10 mm.

5. A method according any one of the preceding claims,
characterized in that during the measurement the measuring device (4) is
moved back and forth transversely in relation to the moving direction of the
paper (2).

6. An apparatus for measuring paper colour, the apparatus
comprising a measuring device (4) which is arranged to measure paper (2)
colour from the surface of a paper roll (3) on a winder (1) during the winding of
the paper (2) and means for keeping the angle between the measuring device
(4) and the surface of the paper (3) constant, characterized in that the
apparatus comprises means for keeping the distance of the measuring device
(4) from the paper roll (3) constant as the size of the paper roll (3) grows.

7. An apparatus according to claim 6, characterized in that
the apparatus comprises, arranged to a beam, a support beam (8) pivotably
arranged in relation to a first joint (7a) and, arranged to the support beam (8),
the measuring device (4) pivotably arranged in relation to a second joint (7b),
the turning of the measuring device (4) in relation to the joints (7a, 7b) thus
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allowing the angle of the measuring device (4) in relation to the surface of the
paper roll (3) to be kept constant when the size of the paper roll (3) grows.

8. An apparatus according to claim 6, characterized in that
the measuring device (4) is arranged on a slide beam (10) in such a way that
as the size of the paper roll (3) grows the measuring device (4) can be moved
in line with the central axis of the paper roll (3) in the same direction with the
movement of the central axis.

9. An apparatus according to any one of claims 6 to 8,
characterized inthatin a measurement situation the measuring device
(4) is arranged at a distance of less than 10 mm from the surface of the paper
roll (3).

10. An apparatus according to any one of claims 6 to 9,
characterized in that the apparatus comprises means for guiding the
measuring device (4) away from the paper roll (3), when necessary.

11. An apparatus according to any one of claims 6 to 10,
characterized in that the apparatus comprises means for moving the
measuring device (4) back and forth transversely in relation to the moving
direction of the paper (2).
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