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Abstract

A method and device for coating a web (2) of material,
especially a web of paper or cardboard, traveling over a
backing roll (1) whereby coating is applied to the web in
excess and reduced by a flow-control component (3), especial-
ly a doctor, to the desired thickness and whereby the flow-
control component is secured to a beam (5) that extends over
the operating width, characterized in that the coating-
thickness deviation from a straight line is determined over
the operating width and employed as a parameter for controll-
ing the heat emitted by a heater (13), especially heating

strips, positioned on the side of the doctor beam facing away

from the backing roller.
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The invention concerns, first, a method and apparatus for
continuously coating a web of material, especially a web of

paper or cardboard, travelling over a backing roll.

In a known method of coating webs of material, an applicator
(roller or nozzle) applies excess coating to the web and a
flow-control system reduces the coating to the desired
thickness. The flow-control system 1s a doctor with 1ts base
secured in a pivoting beam. The coating thickness wvaries in
accordance with how hard the knife rests against the backing

roll, which is dictated in turn by the tension on the doctor.

When webs of paper or cardboard are coated, thelr transverse
contours exhibit production-dictated fluctuations that
necesgitate locally varving the pressure of the doctor over
the operating width in order to obtain a uniform coating.
This can be done as described in the aforementioned German
patent by varying the adjustment of the strip that the doctor
is mounted on along the line of support in accordance with
whether the coating is too thick or too thin at each point by
means of tension and compression screws. This approach makes
it possible to compensate for even geometric errors 1in
tensioning or supporting the doctor that lead to changes in

its shape and hence in the thickness of the coating.

The known methods and devices, however, cannot compensate for
variable errors in the distribution of the coating thickness
that mainly derive from changes in temperature 1n the vicinity
of the flow-control system. Unilateral heating will

- 1 -
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egspecially distort a doctor beam made out of a poorly heat-
conducting high-grade steel, leading to 1rregular coating. A
beam can be heated at only one end for example by warm coating
and/or warm paper or even by temperature differences in the

environment, due to a nearby dryer for example.

One object of the invention is to provide a generic method
that can be employed to simply establish a uniform

distribution of coating over the operating width.

The invention provides a method of coating a web of material,
particularly a web of paper or cardboard, guided around a
backing roll, wherein an excess of coating material is applied
to the web of material over a working width, and then dosed to
the desired coating weight by means of a dosing member,
particularly a doctor knife, lying against the web of
material, the dosing member being fastened to a doctor beam
extending over the working width and bending of the doctor
beam being counteracted with the aid of a heating device
fastened to the doctor beam, characterised in that deviation
from a rectilinear pattern of the coating weight 1s determined
transversely over the working width and, with the deviation as
controlled variable, the heating power of a heating band,
which is fastened continuously over the working width on a
side, facing away from the backing roll, of the doctor beam,

is regulated.

The invention also provides an apparatus for coating a web of
material, guided around a backing roll, which apparatus 1is
- 2 -
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provided with a dcsing member, having a foot that i1s fastened
in a swivellable doctor beam, and with a heating device
fastened on the dcctor beam and serving to counteract bending
of the doctor beam, characterised i1n that at least one heating
band extending over the entire working width is fastened on a

side, facing away from the backing roll, of the doctor beam.

The method in accordance with the invention provides a
practical way of controlling the effect of the wvariable
parameters on the distribution of coating without having to
detect or measure the parameters themselves. It becomes
possible to establish a rectilinearly controlled coating

distribution over the total operating width.

The advantage of the thermostatically controlled heating bands
or strips is that they are easy to install and cost-effective
and occupy little space as well as being highly responsive.
They also ensure a uniform temperature distributlon over the

operating width of the doctor beam without expensive controls.

The invention will now be described with reference to the
drawings, wherein
Figure 1 is a schematic perspective view of a coater

in accordance with the invention,

Figure 2 is a perspective view of a detail of Figure

1, and
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Figures 3 a-c are graphs of the coating thickness,

wherein
Figure 3 a illustrates an uncorrected distribution,

Figure 3 b a rectilinearly compensated distribu-

tion, and

Figure 3 ¢ a distribution that has in addition had

its slope decreased to a minimum.

The coater in accordance with the invention illustrated in
the drawings is employed to coat a web 2 of material, paper
in particular, that travels around a backing roll 1 in the
direction indicated by the arrow. The coating is applied to

the web in excess by an unillustrated applicator and reduced
to the desired thickness by the flow-control system that will

now be descfibed.

The actual flow-control mechanism is a doctor 3 with its edge
resting against web 2 and its base in a tensioning beam 4.
The position of tensioning beam 4 in a doctor beam 5 can be
adjusted with a spindled motor 6. Tensioning beam 4 travels
at an angle of approximately 70° to 80° 1in relation to doctor

3. A supporting strip 7 is secured to the side of doctor

beam 5 that faces away from backing roll 1 above where doctor
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3 is tensioned in. The transverse contour of supporting
strip 7 can be established by way of setscrews 8 regularly

distributed along the operating width.

Doctor beam 5 is suspended in a lateral frame 9 and rotates
subject to a spindle-driven lifting mechanism 11 around the
line (flow~-control line 10) where the edge of the doctor

contacts backing roll 1 with the object of establishing a
particular beam angle (the angle between the tangent to
backing roll 1 and the undeformed doctor). Frame 9 can be
pivoted along with doctor beam 5 away from backing roll 1
around an axis 12 for cleaning or for replacing the doctor.
Two lateral independently adjustable stops 13 precisely
demarcate how far doctor beam 5 can pivot in against backing
roll 1. The position of stops 13 themselves 1s established
by spindle-driven lifting mechanisms 14 activated by controls

15.

Doctor beam 5 1s rectangular in cross-section, and heating
strips 16.1 to 16.5 are secured along the total operating
width to its rear wall 5.1 and lower wall 5.2. The strips
are supplied with current from an unillustrated source. The
output of heating strips 16 is varied by controls 15 in
accordance with the transverse contour of the coating. A
particular advantage 1s that the heating strips in the

vicinity of the edge of doctor beam 5 that faces doctor 3 are
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thermostatically controlled locally 1in accordance with the

local temperature. These strips can accordingly establish

the same temperature at each side 5.1 and 5.2 of doctor beam

5 without additional controls. Thermostatically controlled
strips are known and are distributed by Raychem for example
under the name Auto-Trace. They are described in that firm's

catalog of the same name.

The heating strips 16 in the simplest embodiment of the
invention are connected to a uniform source of current 1in
order to ensure a uniform temperature over sides 5.1 and 5.2
of doctor beam 5. The amount of current supplied to the
strips depends on a prescribed difference between the
temperatures of doctor 3 and of sides 5.1 and 5.2. This
difference is measured by temperature sensors on the side of
tensioning beam 4 that faces backing roll 1 and on beam sides

5.1 and 5.2.

The amount of current supplied to heating strips 16 and hence
their output depend in an advanced and preferred embodiment
on the transverse contour of the coating. The actual local
thicknesses of the coating are measured at regular intervals
along the operating width and their deviation from a straight
line determined at prescribed sections by for example

integrating the corresponding local results over the

individual sections. The transverse contour of the coating
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is measured with known instruments, traveling detectors that
determine the coating thickness from absorbed radiation for

instance.

Experience indicates that the envelopes of the local curves
of coating thickness often exhibit what are called tub or
bombé shapes, meaning that the curves belly in negatively or
out positively at the center of the coater (Fig. 3 a). The
controls will accordingly govern the output of heating strips
16 to minimize the deviation of the envelope from a straight
line (Fig. 3 b). This is possible because doctor beam 5
flexes in accordance with the difference in temperature
between its side facing backing roll 1 and its sides 5.1 and
5.2 that face away from the roll. Heating sides 5.1 and 5.2
will accordingly flex the ends of the sides relative to the
middle of tensioning beam 4 and accordingly vary the pressure
of the edge of the doctor against web 2 and the doctor's
geometry in the corresponding areas, accordingly determining

the thickness of the coating. The method of control in
accordance with the invention accordingly makes it possible
to establish a straight contour over the operating width
without involved measurements of the individual causes of

deviation.

In still a further development of the invention, motorized

adjustment of the distance of the doctor beam 5 from both
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sides of the coater is initiated in supplement to controls
15. Indepeﬁdently controlled liftihg mechanisms 14 are
accordingly positioned at each side of the coater, making it
possible to tilt doctor beam 5 along the operating width by
varying stops 13 within a specific range. 1In this embodiment
of the invention, once the envelope is straightened out by
heating strips 16, the slope of the straight line 1is
determined by the controls to determine whether the coating
becomes thicker along the operating width. Lifting mecha-
nisms 14 then adjust stops 13 relative to each other in
accordance with the slope of the line until the slope is zero

at the desired thickness (Fig. 3 c).

Although the flow-control mechanisms described herein are
doctors, such other flow-control mechanisms as rollers or

strip secured in a doctor beam could also be employed.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS5 CLAIMED ARE DEFINED AS FOLLOWS:

1. Method of coating a web of material (2), guided
around a backing roll (1), wherein an excess of coating
material 1s applied to the web of material (2) over a working
width, and then dosed to the desired coating weight by means
of a dosing member (3), lying against the web of material (2),
the dosing member (3) being fastened to a doctor beam (5)
extending over the working width and bending of the doctor
beam (5) being counteracted with the aid of a heating device
fastened to the doctor beam (5), characterised in that
deviation from a rectilinear pattern of the coating weight is
determined transversely over the working width and, with the
deviation as controlled variable, the heating power of a
heating band (16), which 1s fastened continuously over the
working width on a side (5.1, 5.2), facing away from the

backing roll (1), of the doctor beam (5), is regulated.

2. Method according to claim 1, characterised in that
in addition the slope of the regulated straight line of the
coating weight distribution is determined and is regulated to
a minimum value by one-sided adjustment of the dosing member

(3) on one side.
3. The method of claim 1 or claim 2 applied to the

coating of a web of paper or cardboard utilizing a dosing

member (3) in the form of a doctor knife.
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4 . Apparatus for coating a web of material (2)

A

, guilded

around a backing roll (1), which apparatus is provided with a
dosing member, having a foot that is fastened in a swivellable
doctor beam (5), and with a heating device fastened on the
doctor beam (5) and serving to counteract bending of the
doctor beam (5), characterised in that at least one heating
band (16) extending over the entire working width is fastened
on a side (5.1, 5.2), facing away from the backing roll (1),

of the doctor beam (5).

5. Apparatus according to claim 4, characterised in

that the heating bands (16) are self-regulating.

6. Apparatus according to claim 5, characterised by a
device for determining the coating weight distribution
transversely over the working width and by a regulating device
(15) which, with the magnitude of the deviation of the coating
weight distribution from a straight line as controlled
variable and the heating power of the heating bands (16) as
correcting variable, regulates a rectilinear pattern of the

coating weight distribution.

7 . Apparatus according to claim 6, characterised in
that adjusting members (14) for independently adjusting the
distance between the dosing member (3) and the backing roll
(1) are disposed on both sides of the apparatus, and in that
the regulating device (15) additionally minimises the slope of
the straight line of the coating weight distribution by one-
sided adjustment of the dosing member (3).

- 10 -
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8. Apparatus as claimed in any one of claims 4 to 7 for
coating a web of paper or cardboard, wherein said dosing

member 1s an elastic doctor knife.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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