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Description

[0001] Theinventionrelates to a doctor blade for afiber
web machine, the doctor blade including a blade section
and afastening detent section. The invention also relates
to a doctor arrangement in a fiber web machine.

[0002] Various doctor blades are used in a fiber web
machine mainly for keeping the roll surfaces clean. Doc-
tor blades can also be used for dewatering, for example,
atasuctionroll. Conventionally, the blade section is com-
posed of a plate-like component having one of its edges
chamfered and the edge opposite to the chamfer ar-
ranged as a fastening detent. Rivets are used in thin doc-
tor blades, and particularly in thick doctor blades, the
fastening detent can be formed in the basic material of
the doctor blade. The fastening detent section ensures
that the doctor blade keeps in place in the blade holder.
Doctor blades are usually made of metal, plastic, fiber-
reinforced plastic, or a plastic composition. Some known
doctor blades are proposed in Finnish patent application
No. 20065601.

[0003] A doctor blade according to the state of the art
is known from US 5520731. Further doctor blades are
known from WO 2004/067839 A1 and WO 2008/034952
A1,

[0004] However, known doctor blades have a number
of shortcomings. Firstly, several positions require a cer-
tain kind of doctor blade, which increases the number of
different doctor blades in a fiber web machine. Moreover,
blade holders may set additional requirements for doctor
blades. For doctoring of particularly soft-surfaced rolls or
belts, plastic blades are used which bend disadvanta-
geously and the blade section of which becomes easily
swaged. Plastic blades also bend easily during storage.
Adaptation of a bent doctor blade to the roll surface is
incomplete, which causes, for example, unevenness in
the contact profile or an otherwise incomplete doctoring
result. Disturbances in doctoring cause web breaks and
local surface pressure variations shorten the fabric life.

[0005] Itis an object of the invention to provide a novel
doctor blade for a fiber web machine with more versatile
functions than before. Another object of the invention is
to provide a novel doctor arrangement in a fiber web ma-
chine which arrangement can be adapted in many posi-
tions. These objects are solved with a doctor blade ac-
cording to claim 1 and a doctor arrangement according
to claim 4. The characteristic

features of the doctor blade according to this invention
are that in the cross-sectional plane the blade section is
asymmetric while the fastening detent section is substan-
tially symmetric so that the doctor blade can be installed
in two opposite positions for providing two different func-
tions. Due to the asymmetry of the blade section, the
doctor blade is provided with two kinds of property, which
diversifies the use of the doctor blade. In other words,
one kind of a doctor blade can be used for two different
purposes simply by changing the position of the doctor
blade. Correspondingly, the characteristic features of the
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doctor arrangement according to the invention are that
in the cross-sectional plane the blade section is asym-
metric while the fastening detent section is substantially
symmetric so that the doctor blade can be installed in the
blade holder by its fastening detent section in two oppo-
site positions for providing two different functions. Ac-
cording to the invention, a symmetric fastening detent
section enables to install the doctor blade in the blade
holder in both directions. With suitable dimensioning and
design the doctor blade fits in the blade holders of various
manufacturers. Thus the doctor blade according to the
invention can be installed in most positions in which case
a fiber web machine requires fewer different doctor
blades compared to heretofore.

[0006] The invention is described below in detail by
making reference to the enclosed drawings which illus-
trate some of the embodiments of the invention, in which
Figure 1 shows two doctor arrangements according
to the invention adapted to the vicinity of a
surface to be doctored,

is an end view of a first application example
of the doctor blade according to the inven-
tion,

is an end view of a second application ex-
ample of the doctor blade according to the
invention.

is an axonometric cross-sectional view of
the application example of Figure 2a,
shows a modification of the doctor arrange-
ment according to the invention.

Figure 2a

Figure 2b

Figure 3

Figure 4

[0007] Figure 1 shows two doctor arrangements ac-
cording to the invention for a fiber web machine. The
doctor blade included in the doctor arrangement is meant
particularly for removing water and fine matter from the
surface to be doctored. Specifically, the doctor arrange-
ment according to the invention is suitable for doctoring
coated rolls, belts and transfer belts as well as open-
surfaced rolls. In a fiber web machine, such as a paper
or board machine, open-surfaced rolls are used for sev-
eral different reasons. In a suction roll, for example, the
shell is perforated for leading a vacuum effect from the
inside of the roll to the outside of it. The holes make the
shell open-surfaced. On the other hand, grooved rolls
are also used, in which the shell surface is grooved mainly
for improving dewatering. A suction roll with a grooved
surface also exists, the shell of which is provided with
both holes and grooves. In addition to or instead of
grooves, blind bores, forexample, can be used. Soft coat-
ings are also used in the rolls while belts and transfer
belts are soft-surfaced by their nature. In addition, the
surface of a belt, for example, can be grooved.

[0008] Generally, the doctor blade 10 includes a blade
section 11 and a fastening detent section 12 (Figures 2a
and 2b). In both embodiments shown in Figure 1, the
blade section 11 is adapted to a light contact with the
surface 14 of the roll 13. The doctor blade 10 can be
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loaded, for example, with the blade holder 15 proposed,
which includes a fastening plate 16 and a holder 17. The
fastening plate 16 is supported to the constructions of
the fiber web machine and a loading hose 18 is provided
between the fastening plate 16 and the holder 17. Here
the doctor blade is loaded by pressurizing the loading
hose. Correspondingly, the doctor blade can be detached
from the surface to be doctored by leading a vacuum to
the loading hose for a doctor blade replacement, for ex-
ample. This blade holder design also includes a presser
blade 19 with which the supporting and loading effect of
the holder 17 can be extended sufficiently far. In addition,
the characteristics of the blade holder can be varied by
changing the presser blade.

[0009] The profiled lower clamp 20 of the holder 17
together with the presser blade 19 form a gap to which
the fastening detent section of the doctor blade 10 is
adapted. This ensures that the doctor blade keeps in
place in the blade holder while allowing at the same time
easy and fast doctor blade replacement. According to
the invention, the blade section is asymmetric in the
cross-sectional plane while the fastening detent section
is substantially symmetric so that the doctor blade can
be installed in two opposite positions for providing two
different functions. Due to the asymmetric design, the
doctor blade is surprisingly provided with two functional-
ities of which the one that suits the position concerned
is selected in each specific case. As is also shown in the
figures, the doctor blade is turned in such a way that the
surface being the bottom surface of the blade section in
one application, is the top surface in the second applica-
tion and vice versa. At the same time, the one and the
same side of the doctor blade is in the gap in both appli-
cations. In other words, the doctor blade is turned around
about the center axis located in its width direction. Ac-
cording to Figure 2a, this center axis is parallel to the axis
of symmetry of the fastening detent section 12. The axis
of symmetry is illustrated with a dot-and-dash line in Fig-
ures 2a and 2b.

[0010] The doctor arrangement located in the upper
position of Figure 1 corresponds to the first function ac-
cording to the invention, this function being a doctoring
blade. In other words, the tip 21 of the blade section 11
of the doctor blade 10 contacts the surface 14 to be doc-
tored and removes water and impurities.

[0011] The doctoring blade has a chamfered tip 22 for
providing a contact surface. With this, the formation of a
linear load is avoided and the doctor blade leans to the
surface to be doctored over a longer distance than in
known applications. The length of the chamfered tip nat-
urally depends on the dimensioning of the doctor blade.
Generally, the length of the chamfered tip is 10 - 20% of
the width of the doctor blade. In addition, the angle of the
chamfered tip is so dimensioned that the chamfered tip
can be adapted substantially according to the surface to
be doctored. With such a doctor blade, a good doctoring
result is achieved even with a small blade load. Further-
more, wearing of the doctor blade is reduced, and above
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all, the risk of damaging a soft surface is low.

[0012] The doctor arrangement located in the lower
position of Figure 1 corresponds to the second function
according to the invention, this function being a foil blade.
The foil blade, too, partly doctors the surface 14 with the
tip 21; however, itis essential that a narrow gap is formed
between the surface 14 and the doctor blade 10 in which
gap a vacuum is created due to the mutual movement of
the surface 14 and the doctor blade 10. This vacuum
absorbs water and fine matter from the open surface,
which is advantageous for the operation of the fiber web
machine. Known foil blades are thick and require a holder
of the kind completely of their own. Regardless of the
application, the doctor blade according to the invention
can be used for a blade holder of one kind. This has been
achieved by forming the flow surface 23 of the foil blade
from an asymmetric bulge 24 in the blade section 11. In
other words, the blade section of the doctor blade is so
asymmetric that it comprises a distinct bulge. Thus the
blade holder can be placed in a normal position and used
in a normal way.

[0013] The dimensioning of the bulge depends greatly
on the dimensioning of the doctor blade. Generally, the
effective length of the flow surface is about half of the
width of the doctor blade. For example, in a 100 mm wide
doctor blade, the effective length t of the flow surface 23
is 30 - 60 mm, more advantageously 40 - 55 mm. The
effective length is also influenced by the rest of the design
of the doctor blade. According to the invention, the bulge
24 forms awedge-shaped blade section 11, whose angle
o between the outer surfaces 25 and 26 is 10 - 30°, more
advantageously 15 - 20° (Figure 2a). Generally, as this
angle grows, the effective length shortens. However, this
shortening can be compensated by the design of the doc-
tor blade.

[0014] The doctorblade 10 of Figure 2a is dimensioned
with consideration to known blade holders. Here the
width of the doctor blade is in a class of 100 mm, but
narrower or wider ones than this can also be manufac-
tured. Great freedom exists for the dimensioning of the
bulge, whereas the fastening detent section must be suf-
ficiently thin to fit in the gap. Here the minimum thickness
of the doctor blade is approximately 2.5 mm in which
case it suits known blade holders. The thinned part forms
a neck 28 which is symmetric together with shoulders
29. Thus the doctor blade can be adapted in the blade
holder in two different ways while the holder composed
by the shoulders keeps the doctor blade in the gap. The
width of the thin area is approximately 25 mm, after which
the thickness of the doctor blade increases at least to
four millimeters. With this thickening, harmful bending of
the doctor blade is avoided.

[0015] Besides the novel doctor blade, the blade ar-
rangement according to the invention has new features.
According to the invention, the blade section is thus
asymmetric in the cross-sectional plane while the fasten-
ing detent section is substantially symmetric so that the
doctor blade can be installed by its fastening detent sec-
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tion in two opposite positions for providing two different
functions. In addition, in the first function, the doctor blade
10 has mainly a doctoring function and it is so adapted
that the angle B between the doctor blade 10 and the
surface 13 to be doctored is 6 - 16°, more advantageously
10 - 14° (Figure 1). Then the blade angle formed is ad-
vantageously small, whereby it is avoided that the doctor
blade bites the soft surface. The biting tendency is also
reduced by the above mentioned chamfered tip.

[0016] In the second function of the doctor arrange-
ment the foil blade is so adapted that the angle y between
the doctor blade 10 and the surface 13 to be doctored is
1-10°, more advantageously 4 - 6° (Figure 1). The slight-
ly growing gap forms an efficient vacuum effect. At the
same time, a space is formed for water between the flow
surface and the surface. Advantageously, the doctor ar-
rangementis placed so that water can drop down by grav-
ity after the flow surface. Suction rolls, for example, are
provided with collecting pans of their own, while from
grooved rolls, water flows to the pans of the press and
further to the sewerage. Detached water can also be doc-
tored with another doctor blade according to the inven-
tion.

[0017] A doctor blade according to the invention is ad-
vantageously made of a plastic material so that the doctor
blade can be used for doctoring soft roll surfaces, belts
and transfer belts. There are several possible plastic ma-
terials but advantageously HD or LD polyethylene or
polypropylene is used. The raw material of the final prod-
uct has a high molecular weight and selected alloying
additives are used in the manufacture. Specifically, by
maximizing the polymerization degree and saturating the
raw material with dry grease material and finally by sinter-
pressing, a wear resistant and rigid final product is
achieved, which is additionally stress-free and stable in
form.

[0018] Usingsuch a material, a doctor blade according
to the invention can be manufactured by machining. The
production method also enables to manufacture long
pieces. Thus the completed doctor blade is seamless.
When the doctor blade includes an integral fastening de-
tent section, separate rivetings are unnecessary.
[0019] Figure 2b shows the second embodiment of the
doctor blade 10 according to the invention. Dimensioning
and profiling corresponds to the embodiment of Figure
2a excluding the flow surface 23 of the foil blade. Here
the bulge 24 is formed with a wing 27. The partly open
construction reduces the amount of raw material and the
design is also suitable for manufacturing by pultrusion.
Pultrusion also enables to manufacture a hollow bulge
(not shown). On the other hand, the doctor blade can be
manufactured by combining several pieces. For exam-
ple, a key-like component can be fastened to a wedge-
shaped blade blank as a bulge.

[0020] Figure 4 shows a modification of the doctor ar-
rangement according to the invention. Here the universal
applicability of the doctor blade 10 is illustrated using two
different blade holders 15. Functionally similar parts are
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referred to using identical reference numbers. Figure 4
shows a so called DST blade holder on the left-hand side
provided with two loading hoses 18. The functional press-
er blade 19 is composed of an upper plate fastened to
the holder 17. Figure 4 shows a so called K35 blade hold-
er on the right-hand side which is rigid and has been
fastened to the doctor beam provided with loading ele-
ments (not shown). Here the functional presser blade 19
is composed of the fastening plate 16 of the holder. In
addition to these, the doctor blade according to the in-
vention also suits other types of blade holders, such as
the applicant’s own FiberDoc blade holder, for example.
Blade holders can also be provided with a presser blade.
In addition, the blade holder can be made of a composite
or a metal material.

[0021] The doctor blade according to the invention is
so universal in design that it can be adapted to almost
all known blade holders. Moreover, the surprising dual
function covers most doctoring positions and require-
ments. By simply turning the doctor blade, either a doc-
toring blade or afoil blade is provided. In case the position
allows it, a doctor blade that has been used in a doctoring
application can be adapted as a foil blade when worn.
On the other hand, applicable surface pressures are low
and the blade material is wear-resistant so that the doctor
blade remains operational for a long time. With the blade
according to the invention it is possible to remarkably
reduce the number of different doctor blades in a fiber
web machine. Moreover, a novel doctor blade can be
taken into use without major equipment changes or in-
vestments.

Claims

1. Doctor blade for a fiber web machine, the doctor
blade (10) including a blade section (11) and a fas-
tening detent section (12), wherein in the cross-sec-
tional plane, the blade section (11) is asymmetric,
and the fastening detent section (12) comprises a
thinned part having a neck (28) and shoulders (29)
substantially symmetric about an axis of symmetry
located in the doctor blade width direction, so that
the doctor blade (10) can be installed by its fastening
detentsection (12) in two opposite positions by being
turned round about a center axis located in its width
direction parallel to the axis of symmetry of the
thinned part of the fastening detent section (12) for
providing two different functions, wherein the blade
section (11) has a chamfered tip (22) for forming a
contact surface in the first function as a doctoring
blade for removing water and fine matter from a sur-
face to be doctored, and wherein the blade section
(11) has an asymmetric bulge (24) forming a flow
surface (23) in the second function as a foil blade.

2. Doctor blade according to claim 1, characterized in
that the effective length of the flow surface (23) is
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30 - 50 mm, more advantageously 35 - 45 mm.

Doctor blade according to claim 1, characterized in
that the bulge (24) forms a wedge-shaped blade sec-
tion (11), whose angle a between the outer surfaces
(25, 26) is 10 - 30°, more advantageously 15 - 20°.

Doctor arrangement comprising a blade holder (15)
having a doctor blade (10) according to one of claims
1 to 3 adapted thereto, so that the doctor blade (10)
can be installed in two opposite positions in the blade
holder (15) for providing two different functions.

Use of a doctor blade (10) according to one of claims
1 to 3 or a doctor arrangement according to claim 4,
characterized in that the first function is a doctoring
blade adapted in such away thatthe angle § between
the doctor blade (10) and a surface to be doctored
(13) is 6 - 16°, more advantageously 10 - 14° and/or
in that the second function is a foil blade adapted in
such away that the angle y between the doctor blade
(10) and a surface to be doctored (13) is 1 - 10°,
more advantageously 4 - 6°.

Patentanspriiche

1.

Schaberklinge fiir eine Faserbahnmaschine, wobei
die Schaberklinge (10) einen Klingenabschnitt (11)
und einen Befestigungsarretierabschnitt (12) um-
fasst, wobei der Klingenabschnitt (11) in der Quer-
schnittsebene asymmetrisch ist, und wobei der Be-
festigungsarretierabschnitt (12) einen schmalen Teil
aufweist, der eine Einschnirung (28) und Ansétze
(29) hat, die im Wesentlichen symmetrisch um eine
in der Breitenrichtung der Schaberklinge angeord-
nete Symmetrieachse sind, sodass die Schaberklin-
ge (10) durch ihren Befestigungsarretierabschnitt
(12) in zwei entgegengesetzten Positionen installier-
bar ist, indem sie um eine Mittelachse drehbar ist,
die in ihrer Breitenrichtung parallel zu der Symmet-
rieachse des schmalen Teils des Befestigungsarre-
tierabschnitts (12) angeordnet ist, um zwei verschie-
dene Funktionen bereitzustellen, wobei der Klingen-
abschnitt (11) eine abgeschragte Spitze (22) zum
Erzeugen einer Kontaktflache als einer schabenden
Klinge zum Entfernen von Wasser und feiner Stoffe
aus einer zu schabenden Flache in der ersten Funk-
tion hat, und wobei der Klingenabschnitt (11) eine
asymmetrische Ausbauchung (24) hat, die eine
FlieRflache (23) als eine Streichleiste in der zweiten
Funktion erzeugt.

Schaberklinge nach Anspruch 1, dadurch gekenn-
zeichnet, dass die wirksame Lange der Fliel3flache

(23) 30-50 mm, vorzugsweise 35-45 mm, ist.

Schaberklinge nach Anspruch 1, dadurch gekenn-
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zeichnet, dass die Ausbauchung (24) einen keilfor-
migen Klingenabschnitt (11) erzeugt, dessen Winkel
o zwischen den AuRenflachen (25, 26) 10-30°, vor-
zugsweise 15-20°, ist.

Schabereinrichtung mit einem Klingenhalter (15),
der eine dazu passende Schaberklinge (10) nach
einem der Anspriiche 1 bis 3 hat, sodass die Scha-
berklinge (10) in zwei entgegengesetzten Richtun-
gen in dem Klingenhalter (15) zum Bereitstellen
zweier verschiedener Funktionen installierbar ist.

Verwendung einer Schaberklinge (10) nach einem
der Anspriiche 1 bis 3 oder einer Schabereinrichtung
nach Anspruch 4, dadurch gekennzeichnet, dass
die erste Funktion eine schabende Klinge ist, die so
angepasstist, dass der Winkel g zwischen der Scha-
berklinge (10) und einer zu schabenden Flache (13)
6-16°, vorzugsweise 10-14°, ist und/oder, dass die
zweite Funktion eine Streichleiste ist, die so ange-
passt ist, dass der Winkel y zwischen der Schaber-
klinge (10) und der zu schabenden Flache (13)
1-10°, vorzugsweise 4-6°, ist.

Revendications

Racle pour une machine a bande fibreuse, la racle
(10) comprenant une section de lame (11) et une
section d’encliquetage de fixation (12), dans laquel-
le, dans le plan transversal, la section de lame (11)
estasymétrique, etla section d’encliquetage de fixa-
tion (12) comprend une partie amincie ayant un col
(28) et des épaulements (29) sensiblement symétri-
ques autour d’'un axe de symétrie positionné dans
le sens de lalargeur de la racle, de sorte que laracle
(10) peut étre installée par sa section d’encliquetage
de fixation (12) dans deux positions opposées en
étant pivotée autour d’un axe central positionné dans
le sens de sa largeur paralléle a 'axe de symétrie
de la partie amincie de la section d’encliquetage de
fixation (12) pour fournir deux fonctions différentes,
dans laquelle la section de lame (11) a une pointe
chanfreinée (22) pour former une surface de contact
dans la premiere fonction en tant que lame de racla-
ge pour retirer 'eau et la matiére fine d’une surface
a racler, et dans laquelle la section de lame (11) a
un renflement asymétrique (24) formant une surface
d’écoulement (23) dans la seconde fonction en tant
que lame de type feuille.

Racle selon la revendication 1, caractérisée en ce
que la longueur effective de la surface d’écoulement
(23) estde 30 a 50 mm, de maniére plus avantageu-
se de 35 a 45 mm.

Racle selon la revendication 1, caractérisée en ce
que le renflement (24) forme une section de lame
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en forme de cale (11) dont I'angle a entre les surfa-
ces externes (25, 26) est de 10 a 30°, de maniére
plus avantageuse de 15 a 20°.

Agencement de racle comprenant un porte-lame
(15) ayantune racle (10) selon I'une quelconque des
revendications 1 a 3 adaptée a ce dernier, de sorte
que la racle (10) peut étre installée dans deux posi-
tions opposées dans le porte-lame (15) pour fournir
deux fonctions différentes.

Utilisation d’'une racle (10) selon I'une des revendi-
cations 1 a 3 ou d’'un agencement de racle selon la
revendication 4, caractérisée en ce que la premiére
fonction est une lame de raclage adaptée de sorte
que l'angle B entre la racle (10) et une surface a
racler (13) est de 6 a 16°, de maniere plus avanta-
geuse de 10 a 14° et/ou en ce que la seconde fonc-
tion est une lame de type feuille adaptée de sorte
quel’angle yentre laracle (10) etune surface aracler
(13) est de 1 a 10°, de maniere plus avantageuse
de 4 a 6°.
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