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(57) Abréegée/Abstract:

The Invention relates to a composite blade, in which there Is an essentially plate-like blade component (13) with a composite-
construction and retention members arranged In its rear part (14) . The blade (10) Is Intended to be Installed In a special blade
holder (11) with the said retention members remaining in the throat (15) of the blade holder (11). The retention members are
formed of profiling (16) arranged as a lateral extension of the blade component (13). The profiling (16) extends essentially over the
entire length of the blade (10) and Is of the same piece as the blade component (13).
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(57) ABSTRACT

The invention relates to a composite blade, in which there is an
essentially plate-like blade component (13) with a composite-
construction and retention members arranged 1n 1ts rear part
(14). The blade (10) 1s intended to be installed in a special
blade holder (11) with the sald retention members remaining 1in
the throat (15) of the blade holder (11). The retention members
are formed of profiling (16) arranged as a lateral extension of
the blade component (13). The profiling (16) extends essentially

over the entire length of the blade (10) and 1s of the same piece

as the blade component (13).
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COMPOSITE BLADE AND A METHOD FOR ITS MANUFACTURE

The present invention relates to a composite blade, 1in which
there 1is an essentially plate-like blade component with a
composite-construction and retention members arranged 1in 1its rear

part, which blade is intended to be installed in a special blade

holder with the said retention members remaining in the throat of

the blade holder. The invention also relates to a method for

manufacturing the said blade.

At present composite blades are used 1n, for example, the doctors
of paper machines. Rivets are 1installed 1in such composite-
construction doctor blades, as they are in metal doctor blades

too. The rivets are mainly intended to prevent the doctor blade

from falling out of the blade holder. In addition, the rivets

hold the doctor blade at the correct angle and 1n the correct

position in the blade holder.

However, rivetting is a difficult and time-consuming stage ot

work, requiring special tools. In addition, before rivetting,

holes must be made in the doctor blade, which i1s also labourious.
Usually metal rivets are used, which must, however, be removed
when the doctor blade 1is recycled or otherwise reused. Metal

rivets also tend to jam during both 1installation and removal

while they also scratch the blade holder. A scratched blade

holder dirties more easily and aggravates the jamming of the

metal rivets. Metal rivets or parts of them can also fall 1nto

the process and find their way into a roll nip, for example, with

destructive consequences.

The invention 1s intended to create a composite blade, which 1s

simpler and more user-friendly than before, and which avoids the

drawbacks of the state of the art. The 1nvention 1s also intended

to create a method for manufacturing the said composite blade
more economically and with fewer work stages. The characteristic

features of this invention are stated in the accompanying Claims.
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In the blade according to the invention, the rivets are replaced

with a new kind of retention member, which 1s of the same

material as the blade itself. Thus, the retention members neither

scratch the blade holder nor jam. In addition, according to the

method the said retention members are also formed during the

manufacture of the blade. This entirely eliminates the stage of

installing a separate retention member. Other advantages of the

blade and method according to the invention are described in

greater detail i1n connection with the disclosure.

In the following, the 1nvention 1s described in detail with

reference to the accompanying drawings showing some applications

of the invention, in which

Figure 1 shows a Dblade according to the invention

installed 1n the blade holder of a doctor,

Figures 2a - 2d show cross-sections of certain applications of

the blade according to the invention,

Figure 2e shows another application of the blade of
Figure 2d,

Figures 3a - 3b show front views of two blanks according to

the invention,
Figure 3c shows partial cross-sections of the Dblade

according to the 1invention in both the longitudinal and

transverse directions.

Figure 1 shows a blade 10 according to the invention installed in

the blade holder 11 of a doctor. Besides a doctor, the blade

according to the invention can be used, for instance, in coating

equipment or in other similar places. In this case, the surface

of the roll 12 is doctored by the blade 10, which is installed in

the blade holder 11 forming a part of the doctor. Figure 1 shows
only a part of the blade holder 11.

The blade 10 is generally manufactured from a composite material

and 1ncludes an essentially pléte-like blade component 13. 1In
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addition, retention members, which remain in the throat 15 of the

blade holder 11 and thus prevent the blade 10 from falling out otf

the blade holder 11, are arranged 1n the rear part 14 of the
blade component 13. According to the 1invention, the retention
members form a profiling 16 arranged as a transverse continuation

of the blade component 13, which extends essentially over the

entire length of the blade 10 and which 1s of the same piece as

the blade component 13. Thus the blade has no separate parts,

which could detach and fall. In addition, profiling the composite

material eliminates the scratching of the blade holder and the

jamming associated with metal rivets. The profiling can also be

easily shaped to correspond to the shape of the throat.

The shape of the profiling can be varied, depending on the blade

holder and its throat. Figures 2a - 2e show only a few different

alternative shapes for the profiling. The same reference numbers

are used for components that are functionally similar. In Figures

2a and 2b the profiling 16 has an essentially uniform cross-

section. This creates a durable profiling, ensuring that the

blade will remain in place. In addition, the profiling 16 extends

to both sides of the blade component 13 over the thickness of the

-

blade component 13. Blades of this kind are particularly suitable

for wuse 1n traditional blade holders. However, one-sided

profilings (not shown) can be used, for example, 1in a blade

holder specially shaped for a blade according to the invention.

The profiling 16 of Figure 2a 1s angular, so that it will sit

precisely in the throat of the blade holder. The profiling 16 of
Figure 2b has an essentially round cross-section, allowing it to

turn 1in the throat. In certain blade positions this 1is

1ntentional.

The Dblade can be given additional properties by giving the

profiling a non-uniform cross-section and making the protruding

parts of the profiling flexible. Figure 2c¢ shows this

application, which has a profiling 16 with flexible strips 17 on

each side of the blade component 13. This profiling 16 also has a
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protrusion 18 shaped in it, to act as a support and pivot point

of the blade 10. These flexible properties can be used, for
example, to Kkeep the blade at a desired angle in the blade

holder. Correspondingly, good flexibility can be achieved even in

a rigid blade holder, 1f the blade i1is a flexible element.

In addition, the profiling can be shaped to create new properties

1n the blade. According to Figures 2d and 2e the profiling 16 has

a hollow cross-section. This also allows the interior space 19

that 1s then formed to be used as a connection for a medium to

the upper and/or lower side of the blade 10. The profiling 16 of

Figure 2d can also be made flexible. Thus, the profiling 16 can
be used to conduct a medium over the full length of the blade
component 13. The medium wused can be air, a lubricating
substance, or similar. In Figure 2e, besides the profiling 16,

holes 20, through which the substance is led onto the top of the

blade component 13, are made at regular intervals, creating

further opportunities to control the doctoring and increase its
efficiency. For instance, the blade can be lubricated during the
down runnig or ailr can be led from the holes to make doctoring
more efficient. Similarly, the blade holder can be washed by a
substance led from suitably placed holes. Figure 2e also shows
transverse holes 21 1n blade component 13, through which a
substance can be led to the edge of the blade. However, such
holes 21 are more difficult to arrange than the holes 20 in the
profiling 16. The operating properties referred to above make it
advantageous to use a blade according to the invention precisely
as the doctor blade of a doctor.

In the manufacture of a blade according to the invention, a
unified blank 22 is formed from a composite material, thus
simultaneously forming both the blade component 13 and the
profiling 16 forming the retention members. Thus, there is no

need for a separate stage to attach the retention members.

Finally the blade with its retention members is detached from the

shaped blank 22. According to Figures 3a and 3b, two or more
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blades 10 and corresponding profiling 16 can be advantageously
formed in a single blank 22. It i1s then simple to increase the
number to be manufactured. The blanks 22 shown are preferably
formed by pultrusion. This gives excellent shape and dimensional
precision, eliminating the need to separately finish the blade.
The profiling 1s created by adjusting the setting of the
pultrusion device and the shape of the nozzle. Pultrusion also
allows the orientation of the reinforéement fibres contained in
the composite material. The reinforcing fibres 25 in the blade
are preferably arranged essentially laterally 1in the blade 10
(Figure 3c). This makes the blade rigid laterally but essentially
flexible longitudinally. Thus the loading of the doctor, for
example, 1s transmitted as well as possible to the doctor blade.
On the other hand, a doctor blade that i1s flexible longitudinally

adapts very well to the shapes of the surface being doctored. In

addition, the reinforcing fibres effectively conduct heat away
from the edge of the blade to the rest of the blade. Despite the
preferred embodiment described above, the reinforcing fibres can

1ln principle be oriented 1in nearly any direction at all. Usually,

howeverxr, the orientation of the reinforcing fibres 1is nearly

evenly divided between the lateral and longitudinal directions.

Pultrusion is thus wused to achieve a Dblank with precise
dimensions and shape, so that 1in principle the blades will be
ready for use after being detached. In Figure 3a, a single V-
shaped saw cut 23 will not only detach blade 10 but also give its
edge 1ts characteristic shape. A simple cut will also create four
blades 10 from the Dblank of Figure 3b. Figure 1 shows a
corresponding blade. Blade detachment can be easily combined with
the pultrusion device, so that an endless blade can be
manufactured easily and quickly. In the same connection, a series
cof holes 24 or similar, arranged according to the blade-moving
devices to be used, can be machined in the upper and/or lower
surfaces of the profiling. Thus the blade can be moved using a
crown-wheel with teeth that engage in the holes. In addition, the
said holes make the blade more flexible, so that it can be
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rolled, for example, into a blade case or an automatic blade-

changing device.

The aforesaid holes 24 also appear 1n Figures 2a and 2b. In

addition to the reinforcing fibres 25, Figure 3¢ shows the so-

called traction fibres 26, which are generally glass-filbres, and

which are used to pull the blank 22 through the nozzle (not
shown) . As pultrusion is, as such, a known technique, 1t 1s not

described 1in this connection 1n any dgreater detail. The arrow

shows the direction of the traction of the blank.

The method according to the 1nvention avoids the need forx

separate rivetting work stages and equipment. In addition,

manufacture of the blade 1s faster and more economical than

before. Material waste 1s also reduced, as the thickenings

required by the manufacturing technique can be exploited as

r—

profilings. The operation of a blade according to the invention

will not scratch the blade holder, which 1s especially important
when using composite blade holders. The reduction of scratching

also reduces the dirtying of the blade holder, making 1t easier

to keep clean. Parts also do not detach from the blade.

A blade according to the invention will not jam when being
installed, making i1installation and removal faster and easier.
Recycling of the blade 1s also easier, as the entire blade with

its profiling is made from a single material. Materials sorting

is not then required. The elimination of jamming is particularly
important 1in connection with an automatic blade-changing device
and with a blade box and recycling box. A lack of jamming is
essential for the flexible and trouble-free operation of an

automatic blade-changing device.
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CLAIMS

1. A method for manufacturing a composite Dblade
comprising a plate-like blade component and a profiled
portion serving as a retention member, in which method two
or more blades are formed simultaneously from a composite
material 1n a single blank and then the composite blade 1is

detached from the blank.

2. A method according to c¢laim 1, characterized in that

the blank is formed by pultrusion.

3. A method according to claim 2, characterized in that
reinforcing fibers are arranged essentially laterally in
the blades 1n a direction transversal to the direction of

the traction of the blank.

4. A method according to any one of claims 1 to 3,
characterized 1in that holes, arranged according to the
blade-moving devices to be used, are machined in the upper

and/or lower surface of the profiled portion.
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