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(57) Abréegée/Abstract:

A system and method for repairing a screen for use in the paper mill industry consists in using a small circular-shaped die or rotary
cutter to cut through a multilayer wire. A first, small diameter punch die Is used to cut through all of the damaged layers and then,
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(57) Abrege(suite)/Abstract(continued):
each successive punch die Iis configured with a larger diameter and a flange that makes it go less deeply so that it cuts all but the
bottom most damaged layer. The process Is repeated for each layer with increasing diameter punch dies so that each hole Is larger

In diameter. In doing so, It Is easy to reach the bottom most layer from the top, put in a patch and micro weld it and then move up to
the next layer and still having room for the welding because of a larger hole still on the layer above it.
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ABSTRACT

A system and method for repairing a screen for use in the paper mill industry consists in using
a small circular-shaped die or rotary cutter to cut through a multilayer wire. A first, small
diameter punch die is used to cut through all of the damaged layers and then, each
successive punch die i1s configured with a larger diameter and a flange that makes it go less
deeply so that it cuts all but the bottom most damaged layer. The process is repeated for each
layer with increasing diameter punch dies so that each hole is larger in diameter. In doing so,
it 1Is easy to reach the bottom most layer from the top, put in a patch and micro weld it and

then move up to the next layer and still having room for the welding because of a larger hole
still on the layer above it.
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System and method for repairing a screen for use
in the paper mill industry

FIELD OF THE INVENTION

[001] The present invention relates generally to canvas, screen and fabric
repair, but more particularly to a paper-making screen repair method
and patch assembly process for patching perforations accidentally made

10 In a paper-making pulp-dewatering screenfabric, also known as

‘wire” in the industry.

BACKGROUND OF THE INVENTION

[002] In the process of making paper, water has to be extracted from the pulp,
and so the pulp is laid over a large screen, called wire. Paper-making

15 wires used for pulp-de'watering consist of multiple layers of a woven
fabric made of synthétic resin fibers. Such wires can become
accidentally perforated during use. A perforated fabric causes defects in

the paper and the wire must be replaced or repaired. Such wires are

very expensive, costing over one hundred thousand dollars. Replacing a

20 damaged wire can take many hours, causing downtime of the paper-
making machine. It has therefore been tried, but without success to repair
perforations with patches. There are, however, many disadvantages to

using patches. For example, repairs involving chemical adhesives, do not
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last as the patches fall off because of the speed at wich the wires move
(vibration, centrifugal force, etc). Sewing and stapling repair methods
offer better resistance to mechanical wear, but do so at the expense
of protrusions which introduce undesirable turbulences on the pulp-
5 contacting wire surface, which results in defects in the paper being

made.

[003] Resistance to mechanical and chemical wear as well as evenness of the
patch surface is therefore highly desirable. Ability to repair the wire
without removing the wire from the paper-making machine is also

10 highly desirable in order to minimize downtime and associated financial

losses.

SUMMARY OF THE INVENTION

[004] In view of the foregoing disadvantages inherent in the known devices
now present in the prior art, the present invention, which will be
15 described subsequently in greater detail, is to provide objects and

advantages which are:

[005] To provide for a system to repair a perforation on a paper-making wire in

such a way that the patch used for repairing the perforation remains
attached to the wire and that it will not introduce protrusions on the pulp-

20 contacting face of the wire.
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[006] Another object of the present invention is to provide a method and the

5[007]

10

15

20

[008]

means to fix the perforation to a multilayer wire, so that all layers can be

repaired even when only the pulp-contacting face of the wire is

accessible.

Yet another advantage of the invention is to provide for a way to repair
small perforations within minutes by a skilled technician and without
having to remove the wire from the paper-making machine so as to

minimize the downtime on the paper-making machine.

In order to do so, the repair system and method consist in using a small
circular-shaped die or rotary cutter to cut through a multilayer wire. A
first, small diameter punch die is used to cut through all of the damaged
layers and then, each successive punch die is configured with a larger
diameter and a flange that makes it go less deeply so that it cuts all but
the bottom most damaged layer. The process is repeated for each layer
with increasing diameter punch dies so that each hole is larger in
diameter. In doing so, it is easy to reach the bottom most layer from the
top, put in a patch and micro weld it and then move up to the next layer
and still having room for the welding because of a larger hole still on the

layer above it. There are at least two layers (such as in the drawing
figures) but typical installations can have three or more layers. The
circular shape of the patches, and the micro welds of each individual

layer not being aligned, virtually eliminates protrusion defects while
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ensuring superior resistance to mechanical wear. The micro welding
technique ensures optimal molecular compatibility with exact welding
temperature between the patch and the fabric for greater resistance to

chemical wear.

5[009] The system and method of repairing wherein the screen layers and

patches are formed from synthetic resin fiber.

[0010] The system and method wherein the first die and each said successive
dies are formed having a flange designed and shaped to cut through

only a chosen number of successive damaged screen layers.

10[0011] The system and method wherein each synthetic resin fiber is micro-

welded individually.

[0012] There has thus been outlined, rather broadly, the more important

features of the invention in order that the detailed description thereof

that follows may be better understood, and in order that the present
15 contribution to the art may be better appreciated. There are additional
features of the invention that will be described hereinafter and which will

form the subject matter of the claims appended hereto.

[0013] In this respect, before explaining at least one embodiment of the

invention in detail, it is to be understood that the invention is not limited
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In its application to the details of construction and to the arrangements
of the components set forth in the following description or illustrated in
the drawings. The invention is capable of other embodiments and of
being practiced and carried out in various ways. Also, it is to be

understood that the phraseology and terminology employed herein are

for the purpose of description and should not be regarded as limiting.

[0014] As such, those skilled in the art will appreciate that the conception, upon

which this disclosure is based, may readily be utilized as a basis for the
designing of other structures, methods and systems for carrying out the
several purposes of the present invention. It is important, therefore, that
the claims be regarded as including such equivalent constructions
insofar as they do not depart from the spirit and scope of the present

invention.

[0015] These together with other objects of the invention, along with the various

features of novelty which characterize the invention, are pointed out with
particularity in the claims annexed to and forming a part of this

disclosure. For a better understanding of the invention, its operating
advantages and the specific objects attained by its uses, reference
should be made to the accompanying drawings and descriptive matter

which contains illustrated preferred embodiments of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figs. 1a-] Plan and side cutaways views illustrating the steps involved

dye cutting holes along with examples of patches.

[0017] Figs. 2a-h Plan and side cutaways views illustrating the steps involved

5 in putting and fusing patches.

[0018] Figs. 3a-b Side views showing how different punch die cut through

different layers.

[0019] Fig. 4 Side view showing the buffer member abrading a fusion lump.

10DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0020] A system and method of repairing a paper-making multi-iayer screen (10)

having a perforation (12) is comprised of the steps of:

[0021] a) using a punch die (24) to cut through all layers (11, 13) or at least all
the damaged ones from the top down by cutting around where a
15 perforation (12) is located so that the perforation now becomes a

regularly shaped round hole (20).
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[0022] b) a slightly larger circular-shaped punch die (24') is used to cut through

all but the bottom most layer (13).

[0023] c) at the bottom most layer (11) a first patch (14) is placed inside the

hole (20).

5[0024] d) heat is applied to fibers (22, 22") so that they can fuse together. Any
fusion lump (24) is abraded down through buffing using a buffer member

(23).

[0025] e) the process is repeated for the top layer (11) using a larger punch
die t24') to make a larger hole (20') filled with a larger patch

10 (14') so that the fusion lumps (26) are not directly aligned, which
ensures a smoother surface and a better resistance to mechanical and

chemical wear. Fibers (22, 22") are individually micro welded using resin

fiber and optimal heat according to the specific nature of the resin.

[0026] As to a further discussion of the manner of usage and operation of the
15 present invention, the same should be apparent from the above

description. Accordingly, no further discussion relating to the manner of

usage and operation will be provided.

' [0027] With respect to the above description then, it is to be realized that the

optimum dimensional relationships for the parts of the invention, to
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include variations in size, materials, shape, form, function and manner of
operation, assembly and use, are deemed readily apparent and obvious
to one skilled in the art, and all equivalent relationships to those
illustrated in the drawings and described in the specification are
5 intended to be encompassed by the present invention. For example,
punch dies are the preferred tool used but other types of cutters such as

rotary drill cutters could be used and still achieve a similar result.

[0028] Therefore, the foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous modifications and

10 changes will readily occur to those skilled in the art, it 1s not desired to
limit the invention to the exact construction and operation shown and
described, and accordingly, all suitable modifications and equivalents

may be resorted to, falling within the scope of the invention.

15
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CLAIMS

1.) A method of repairing a paper-making, pulp-dewatering, multi-layer
screen having an unwanted perforation, said method comprising the
steps of:

a.) using a first predetermined sized punch die to cut through all
of the damaged screen layers from a top surface of the top damaged
layer through a bottom surface of the bottom damaged layer, and
removing the screen material that was cut by said first punch die;

b.) using a successive predetermined sized punch die that has a
larger diameter than said first punch die and any previous successive
predetermined sized punch dies, to thereby cut through all the screen
layers but the damaged screen layers previously cut by said first
punch die or any previous successive punch dies, and removing the

screen material that was cut by said successive punch die;

c.) repeating step b. until all the damaged screen layers have
been cut, thereby forming successive holes in successive layers that
Increase Iin diameter incrementally from said bottom damaged layer to
said top damaged layer;

d.) putting a first patch into said bottom damaged layer hole and
micro-welding it to said bottom damaged layer and abrading any fusion
lumps that may occur during said micro-welding to thereby ensure a
smooth transition surface between said bottom damaged layer and
said first patch;

e.) micro-welding a successive patch into a hole of a successive
damaged layer above the damaged layer previously patched; and
abrading any fusion lumps that may occur during said micro-welding to
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thereby ensure a smooth transition surface between the successive

damaged layer and said respective successive patch.

f.) repeating step e. until all the damaged screen layers have
been patched.

2.) The method of repairing a paper-making, pulp-dewatering, multi-
layer of claim 1, wherein said screen layers and patches are formed
from synthetic resin fiber.

3.) The method of repairing a paper-making, pulp-dewatering, multi-
layer of claim 1, wherein said first die and each said successive dies
are formed having a flange designed and shaped to cut through only a

chosen number of successive damaged screen layers.

4.) The method of repairing a paper-making, pulp-dewatering, multi-
layer of claim 2, wherein each said synthetic resin fiber is micro-
welded individually.

5.) The method of repairing a paper-making, pulp-dewatering, multi-
layer of claim 1 wherein rotary drill cutters are used for cutting holes in
the layers.

6.) A system of repairing a paper-making, pulp-dewatering, multi-layer
screen having an unwanted perforation, said system comprising:

a first predetermined sized punch die adapted to cut through all of
the damaged screen layers from a top surface of the top damaged
layer through a bottom surface of the bottom damaged layer; a second
predetermined sized punch die that has a slightly larger diameter than
said first punch die and adapted to cut through all but the bottom

damaged layer of the damaged screen layers from said top surface of



10

15

20

25

30

CA 02781002 2012-06-18

11

said top damaged layer through the bottom surface of the screen layer
just above said bottom damaged layer, a micro-welder adapted to
micro-weld said first and second patches onto respective top surfaces
of said bottom and top damaged layers; and a buffer member used to
abrade any fusion lumps that may occur during said micro-welding to
thereby ensure smooth transition surfaces between said damaged

layers and their respective patches.

7.)The system of repairing a paper-making, pulp-dewatering, multi-
layer of claim 6, wherein said screen layers and patches are formed

from synthetic resin fiber.

8.) The system of repairing a paper-making, pulp-dewatering, multi-
layer of claim 6, wherein said first die and each said successive die
are formed having a flange designed and shaped to cut through only a
chosen number of successive damaged screen layers.

9.) The method of repairing a paper-making, pulp-dewatering, multi-
layer of claim 7, wherein each said synthetic resin fiber is micro-
welded individually.

10.) The method of repairing a paper-making, pulp-dewatering, muiti-
layer of claim 6, wherein the alignment of the screen material of each
successive patch is angularly rotated a predetermined amount from
the previous patch, to thereby increase the strength of the overall
repair.

11.) The system of repairing a paper-making, pulp-dewatering, multi-
layer of claim 6 wherein rotary drill cutters cut holes in the layers.
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FIG. 1h 20 FIG. 1]
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FIG. 3a
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