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paper making stock and methods for
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(145), (245), (345), (445), (545), (645),
(646) either the metal plate or the disc
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(245), (345), (445), (545), (645), (646)
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a water jet. Use of a cutting stream to
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(545), (645), (646) having non-circular,
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EXTRACTION BEDPLATE WITH
LASER OR WATER JET CUT APERTURES

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001] The present invention relates to apparatus for use in defiberizing
papermaking stock. More particularly, the invention relates to extraction bedplates
with specially shaped and contoured holes cut by laser energy or a fluid jet for use 1n

pulping apparatus.

2. Background Art

10002] Apparatus for pulping paper making stock i1s shown in Chupka U.S.
Patent No. 4,725,007, the disclosure of which 1s incorporated by reference. The
apparatus shown in U.S. Patent No. 4,725,007 includes a tub and a rotor mounted
within the tub for inducing shear forces which serve to defiberize the stock. An
extraction bedplate 1s positioned at the bottom of this tub, surrounded by a frusto-
conical wall which serves as a funnel to direct the stock toward the bedplate. The
preferred bedplate 1s disc-shaped, defining an upstream surface facing into the tub; a
downstream surface facing oppositely from the upstream surface; and holes or
apertures extending through the bedplate from the upstream surface to the
downstream surface. The rotor 1s mounted near the center of the perforated bedplate
and coupled to a motor for rotation about an axis normal to the upstream surface of
the bedplate.

[0003] The holes extending through the extraction bedplate allow accepted
fiber, that 1s, pulp which has been defiberized to a degree which 1s acceptable for
turther processing to flow out.from the apparatus, while retaining larger,
undefiberized particles and other solids in the tub. Conventional bedplates typically
range from 24 inches (61 cm) to 96 inches (2.4 m) in diameter and are typically
approximately %s inch (1.6 cm) thick. Typically there are 4,000 to 5,000 holes in a
96 inch diameter plate with ¥ inch holes. Since such holes are formed by
conventional drilling processes, they have in the past been formed parallel to the axis
of the bedplate with circular cross sections: The holes generally range from & inch

(3.2 mm) to I inch (25 mm) in diameter.
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[0004] Known extraction bedplates tend to be high maintenance 1tems
because of wear. Bedplates are exposed to harsh treatment from sand, metal objects
and other debris contained within the stock. The typical clearance between the rotor
and the bedplate is approximately 0.060 inch (1.5 mm) to 0.120 inch (3.0 mm). The
stock is constantly pushed against, and drug along, the upper surface of the bedplate
by the mechanical and hydraulic action of the associated rotor. The accepted fiber
along with small contaminates which flow through the bedplate contribute to wear
within the holes, particularly near the upper perimeters of the downstream edge
portions of the holes.

[0006] Bedplates typically are manufactured from steel alloys resistant to
wear and corrosion. Various stainless steels and 410 hard chrome steel have been
used in fo;ming bedplates. The 410 hard chrome steel 1s preferred because it 1s more
wear resistant than the stainless steels. On the other hand, the 410 hard chrome steel
requires heat treatment to harden the material to restore acceptable wear resistance
after known machining and hole-drilling steps are performed. Once the heat
treatment is performed, further machining is possible only with special tools in a
slow and costly procedure. The heat treatment itself tends to warp the steel, so that
additional manufacturing steps are required to straighten the bedplate.

[0007] The defibering characteristics of a given bedplate are dependent to a
large degree on the surface indentations defined by the upper edges of the individual
holes. More particularly, the paper making stock flows over the upstream surface of
the bedplate during operation of the pulping apparatus. Hydraulic shear 1s generated
near downstream side edges (that is, edges facing the oncoming stock flow) formed
at the intersections of the holes with the upstream surface of the bedplate. This
hydraulic shear acts to break up relatively large, undetiberized particles. Increasing
the number of such downstream side edges increases the amount of the hydraulic
shear, thus improving the efficiency of the pulping apparatus.

[0008] Therefore, there remains a need 1n the art for extraction bedplates
providing improved etficiency and wear resistance. Additionally, there remains a

need for improved methods for making such bedplates.
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SUMMARY OF THE INVENTION
[0009] Preferred extraction bedplates in accordance with the present
invention have specially shaped and configured holes which provide increased
densities of downstream side edges along the upstream surfaces of the bedplates. In
accordance with one preferred embodiment of the invention, the holes have non-
circular cross sections. Most preferably, the holes have cross sections with shapes
which tesselate a plane, that 1s, which when laid side-to-side will fill a plane without
intervening gaps. Individual holes having tesselatory cross sections can be arranged
closely to one another, thereby improving the density of the downstream side edges
on the upstream surface of the bedplate and increasing the amount of hydraulic shear
acting on the unfiberized stock.
[0010] Especially preferred hole cross sectional shapes include rhombi (that
1s, “diamond shapes”), squares, rectangles, triangles and chevrons. Other preferred
shapes include crescents and semi-circles which, though not tesselatory, can be
closely arranged on the bedplate surface so as to improve the density of the
downstream side edges.
[0011] In accordance with another preferred embodiment, the holes extend
from one of the upstream and downstream surfaces to the other at an acute angle
relative to an axis normal to the upstream and downstream surfaces. Preferably, the
holes extend 1n a pattern combining a helical arrangement with a radial splay so as to
présent relatively sharp side edges facing into the stock flow immediately above the
upstream surface of the bedplate. Most preferably, the holes are arranged along arcs
or curves coincident with anticipated stock flow lines immediately above the
upstream surface of the bedplate and are oriented such that the holes extend into the
bedplate and 1n the anticipated flow direction of the stock so as to present the
sharpest possible downstream side edges to the flow. This arrangement serves to
reduces the drag on the tlow of accepts fiber through the bedplate and improve the
generation of hydraulic shear near the upstream surface.
[0012] In accordance with yet another preferred embodiment of the
invention, the bedplate 1s fabricated by forming a disc-shaped blank from a metal
plate and then forming the holes, preferably by means of a cutting stream. One

preferred cutting stream is an energy stream, such as a stream of laser or other
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electromagnetic energy. Another preferred stream is a pressurized fluid stream such
as a water jet. The use of such cutting streams to form the holes simplifies the
manufacture of the bedplates and reduces the both time and cost of manufacture.
The method also facilitates the cutting of the specially shaped and configured holes
to improve the density and sharpness of the downstream side edges facing the stock
flow. The method can be practiced on highly wear resistance materials without the
heat treatments or special tools required by prior art methods. Since the method 1s
adapted for use with stronger, more wear resistant steels than those typically used in
the prior art, it provides for the fabrication of thinner bedplates and of bedplates
having useful lives longer than those typical in the prior art.

[0013] Further advantages, objects and features of the present invention will
become apparent in the following detail description when considered together with

the drawing figures and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. 1 1s a perspective view of pulping apparatus partially cut away to
show an extraction bedplate in accordance with the present invention;
[0015] FIG. 2 1s a schematic view of a first preferred extraction bedplate in
accordance with the present invention;
[0016] FIG. 3 1s a plan view of a portion of the extraction bedplate of FIG. 2;
[0017] FIG. 4 1s a sectional view of the extraction bedplate of Fig. 2, taken
along the line 4-4 of FIG. 3;
[0018] FIG. 5 1s a sectional view of the extraction bedplate of Fig. 2, taken
along the line 5-5 of FIG. 3;
[0019] FIG. 6 1s a plan view of a portion of a second preferred extraction
bedplate 1n accordance with the present invention with holes having circular cross
sections extending at an acute angle with respect to a radius normal to the upstream
and downstream surfaces thereof;
[0020] FIG. 7 i1s a plan view of a portion of a third preferred extraction
bedplate 1n accordance with the present invention with holes having crescentic cross
sections;

[0021] FIG. 8 1s a plan view of a portion of a fourth preferred extraction
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bedplate in accordance with the present invention with holes having square cross

sections;

[0022] FIG. 9 1s a plan view of a portion of a fifth preferred extraction
bedplate in accordance with the present invention with rectangular slots or holes;
[0023] FIG. 10 1s a plan view of a portion of a sixth preferred extraction
bedplate in accordance with the present invention with holes having chevronic cross
sections; and

[0024] FIG. 11 is a schematic view of a seventh preferred extraction bedplate
1n accordance with the present invention with a combination of holes having rhombic
cross sections and rectangular slots; and

[0025] FIG. 12 1s a flow chart diagramming a preferred method for

manufacturing the extraction bedplates of Figs. 2-11.

DETAIL DESCRIPTION OF THE INVENTION
[0026] Referring 1nitially to Fig. 1, there 1s shown a pulping apparatus 5 of a
type used 1n the paper making industry to defiberize paper making stock (not shown).
The pulping apparatus 5 includes a tub 6 defining a side wall 7; an extraction
bedplate 10 located along a bottom wall 8 of the tub 6; and a rotor 15 proximate the
bedplate 10. The clearance between the bedplate 10 and the rotor 15 1s
approximately 0.060 inch (1.5 mm) to 0.120 inch (3.0 mm).
10027] The rotor 15 1s mounted for rotation about an axis 20. A drive motor
25 1s coupled to the rotor 15 to rotate the rotor 15 about the axis 20 in a direction 26
so as to force the paper making stock (not shown) to flow over a substantially planar
first or upstream surface 30 of the bedplate 10.
[0028] As the rotor 15 rotates, 1t not only forces the paper making stock (not
shown) against the upstream surface 30 of the bedplate 10 but also drags the stock
along the upper surface 30 in the direction of motion of the rotor 15. As the stock
(not shown) drags along the upper surface 30, hydraulic shear generated between the
rotor 15 and the bedplate 10 serves to defiberize the stock. Defiberized stock (not
shown) tlows through the bedplate 10 to an accepts conduit (not shown) while larger,
undefiberized stock and other solids (not shown) remain within the tub 6 for further

processing.
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[0029] The pattern of the stock flow (not shown) within the preferred pulping
apparatus 5 is a combination of a first circulatory component having a flow direction
indicated generally by the arrow 31 and a second circulatory component flowing in
the direction of the arrow 26 about the axis 20. The first circulatory component, as
indicated generally by the arrow 31, moves downwardly in the region immediately
surrounding the central axis 20; radially outwardly near the rotor 15 and the upstream
surface 30 of the bedplate 10; upwardly along the outer perimeter of the pulping
apparatus 5; and then inwardly toward the central axis 20. The resulting flow pattern
(not shown) immediately above the upstream surface 30 follows flow lines
symmetric about the axis 20 which lead in an arcuate or curved manner away from
the axis 20 toward the side wall 7 of the tub 6.

[0030] Turning to Fig. 2, a first preferred extraction bedplate 10 1n
accordance with the present invention 1s disc shaped, comprising the first or
upstream surface 30; a substantially planar second or downstream surface 35; a
circumierential surface 40; and a circular central opening 41 for accommodating the
rotor 15 (Fig. 1). The axis 20 extends normally to the upstream and downstream
surfaces 30, 35. A plurality of mounting holes 42 provide means for securing the
bedplate 10 in the pulping apparatus 5 (Fig. 1).

[0031] A plurality of holes or apertures 45 extend through the bedplate 10
from the upstream surface 30 to the downstream surface 35. Each hole 45 defines an
perimeter 50 where the hole 45 intersects the upstream surface 30. Each such
pertmeter 50 defines a downstream side edge 55.

[0032] The bedplate 10 has wearstrips 60, 65 positioned on the upstream and
downstream surfaces 30, 35, respectively. The wearstrips 60, 65 preferably are
shaped as elongated rectangles. They are arranged in pairs, one each on the upstream
and downstream surfaces 30, 35, extending perpendicularly or obliquely with respect
to the other so as to define angles opening outwardly toward the circumferential
surface 40. The wearstrips 60, 65 preferably are mounted on land areas 70
substantially free of holes 45 on the upstream and downstream surfaces 30, 35.
[0033] The wearstrips 60, 65 provides several advantages. First, the
wearstrips 00, 65 serve to protect the upstream surface 30 of the bedplate 10 from

wear due to the action of the rotor 15 (Fig. 1) and the stock flow (not shown).
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Second, the wearstrips 60, 65 provide visual indications of the relative wear of the
upstream and downstream surfaces 30, 35, respectively, and of the downstream
portions 55 of the holes 45. Third, the wearstrips 60, 65 are oriented so as to baffle
the flow immediately above the upstream surface 30 toward a desired direction
within the pulping apparatus 3.

[0034] The holes 45 of the first preferred bedplate 10 have rhombic cross
sections arranged such that major diagonals of the rhombi extend radially with
respect to the axis 20. As shown 1n Fig. 3, the holes 45 are arranged in rings
extending annularly around the bedplate 10. Webs 75 defining land areas on the
upstream and downstream sides 30, 35 (Fig. 2) connect adjacent holes 10. The use
of holes 45 having rhombic cross sections arranged in annularly extending rings
minimizes the sizes of the land areas defined by the webs 75 and improves the
density of the holes on the upstream and downstream surfaces 30, 35 (Fig. 3) of the
bedplate 10. Most preferably, the holes 45 are arranged in a series of arcs or curves
90 coincident with the anticipated direction of the stock flow (not shown)
immediately above the upstream surface 30 (Fig. 2).

[0035] As shown 1n Fig. 4, the holes 45 extend through the first preferred
bedplate 10 at an obtuse angle relative to surfaces 30, 35; that 1s, they extend at an
acute angle relative to the axis 20 (Figs. 1 and 2). Furthermore, the extensions of the
holes 45 through the bedplate 10 are symmetric with respect to the axis 20 (Figs. 1
and 2). Most preferably, the holes 45 extend in a pattern combining a helical
arrangement, as indicated in Fig. 4, with a radial splay, as indicated in Fig. 5, so that
the downstream side edges 55 of the holes 45 facing into the direction 90 of the flow
of stock (not shown) immediately above the upstream surface 30 are sharper or more
knife-like than downstream side edges (not shown) of corresponding holes (not
shown) extending perpendicularly to the upstream and downstream surfaces 30, 35
would be. This arrangement, wherein the downstream side edges 55 of the holes 45
facing into the anticipated direction 90 of the flow of stock (not shown) immediately
above the upstream surface 30 are relatively sharp, decreases the drag on the
defiberized stock (not shown) flowing through the holes 45 to the accepts conduit
(not shown) while serving to generate hydraulic shear (not shown) to defiberize

larger, undetiberized particles (not shown) in the stock.
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[0036] While the surfaces 30, 35 have been described as an “upstream
surface” and a “downétream surface,” respectively, those skilled in the art will note
that the first preferred bedplate 10 is reversible so as to face either of the two surfaces
30, 35 into the pulping apparatus 5 (Fig. 1) during use. Thus, it 1s possible to install
the bedplate 10 in the pulping apparatus 5 (Fig. 1) such that the “upstream surface™
30 faces upstream toward the rotor 15 (Fig. 1) and to operate the pulping apparatus 5
(Fig. 1) until the “upstream surface” 30 undergoes a specific degree of wear. The, it
1S possible to reverse the bedplate 10 such that the formerly “downstream surface™ 35
faces upstream toward the rotor 15 (Fig. 1).

[0037] It will be understood that the particular shapes, sizes, configurations,
number and arrangement of the holes 45 shown 1n Figs. 2-5 1s not critical to the
invention and that other suitable shapes, sizes, configurations, numbers and
arrangements of holes (not shown) will be apparent to those of ordinary skill in the
art.

[0038] Turning to Fig. 6, a second preferred extraction bedplate 110 1n
accordance with the present invention includes holes 145 having circular cross
sections. The holes 145 extend from a substantially planar first or upstream surface
130 to an opposed substantially planar second or downstream surface (not shown) at
an obtuse angle with respect to a substantially planar upstream surface 130, that 1s, at
an acute angle with respect to the axis 20 (Fig. 1), in the manner 1llustrated in Figs. 4
and 5. Most preterably, the holes 145 extend in a pattern combining a helical
arrangement with a radial splay such that downstream side edges 155 of the holes
145 tacing into the anticipated direction 190 of the flow of stock (not shown)
immediately above the upstream surface 130 are relatively sharp. The resulting
bedplate 110 1s reversible. It will be understood that the particular shapes, sizes,
configurations, number and arrangement of the holes 145 shown in Fig. 6 is not
critical to the invention and that other suitable shapes, sizes, configurations, numbers
and arrangements of holes (not shown) will be apparent to those of ordinary skill in
the art.

[0039] Likewise, in Fig. 7, a third preferred extraction bedplate 210 in
accordance with the present invention includes holes 245 having crescentic cross

sections arranged 1n annular rings such that concave faces 241 of the cross sections
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face the anticipated direction 226 of rotation of the rotor 15 (Fig. 1). Preterably, the
holes 245 extend from a substantially planar first or upstream surface 230 to an
opposed substantially planar second or downstream surface (not shown) in parallel,
or at an acute angle, with respect to the axis 20 (Fig. 1). Most preferably, the holes
245 are arranged along arcs or curves 290 coincident with anticipated stock flow
lines (not shown) immediately above the upstream surface 230 of the bedplate 210
and are oriented such that the holes 245 present the sharpest possible downstream
side edges 255 to the anticipated stock flow (not shown). Once again, 1t will be
understood that the particular shapes, sizes, configurations, number and arrangement
of the holes 245 shown in Fig. 7 1s not critical to the invention and that other suitable
shapes, sizes, configurations, numbers and arrangements of holes (not shown) will be
apparent to those of ordinary skill in the art.

[0040] Likewise, in Fig. 8, a fourth preferred extraction bedplate 310 1n
accordance with the present invention includes holes 345 having square cross
sections. Preferably, the holes 345 extend from a substantially planar first or
upstream surface 330 to an opposed substantially planar second or downstream
surface (not shown) 1n parallel, or at an acute angle, with respect to the axis 20 (Fig.
1). Most preterably, the holes 345 are arranged along arcs or curves 390 coincident
with anticipated stock tflow lines (not shown) immediately above the upstream
surface 330 of the bedplate 310 and are oriented such that the holes 345 present the
sharpest possible downstream side edges 3535 to the anticipated stock flow (not
shown). Once again, it will be understood that the particular shapes, sizes,
éonﬁgurations, number and arrangement of the holes 345 shown in Fig. 8 is not
critical to the invention and that other suitable shapes, sizes, configurations, numbers
and arrangements of holes (not shown) will be apparent to those of ordinary skill in
the art.

[0041] Turning to Fig. 9, a fifth preferred extraction bedplate 410 in
accordance with the present invention includes elongated rectangular slots or holes
445 arranged 1n an angular ring. Preferably, the rectangular slots 445 are arranged
such that longer side edges 455 of the slots 445 extend radially with respect to the
axis 20 (F1g. 1). Most preferably, the holes 445 extend helically, or in a pattern

combining a helical arrangement with a radial splay, from the a substantially planar
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first or upstream surface 430 to a substantially planar second or downstream surface
(not shown) such that the side edges 455 of the holes 445 are relatively sharp. Once
again, i1t will be understood that the particular shapes, sizes, configurations, number
and arrangement of the holes 445 shown 1n Fig. 9 1s not critical to the invention and
that other suitable shapes, sizes, configurations, numbers and arrangements of holes
(not shown) will be apparent to those of ordinary skill in the art.

[0042] Likewise, in Fig. 10, a sixth preferred extraction bedplate 510 in
accordance with the present invention includes holes 545 having chevronic cross
sections arranged 1n annular rings such that concave faces 541 of the cross sections
tface the anticipated direction 526 of rotation of the rotor 15 (Fig. 1). Preferably, the
holes 545 extend from a substantially planar first or upstream surface 530 to an
opposed substantially planar second or downstream surface (not shown) in parallel,
or at an acute angle, with respect to the axis 20 (Fig. 1). Most preferably, the holes
d45 are arranged along arcs or curves 590 coincident with anticipated stock flow
lines (not shown) immediately above the upstream surface 530 of the bedplate 510
and are oriented such that the holes 545 present the sharpest possible downstream
side edges 555 to the anticipated stock flow (not shown). Once again, it will be
understood that the particular shapes, sizes, configurations, number and arrangement
of the holes 545 shown in Fig. 10 is not critical to the invention and that other
suitable shapes, sizes, configurations, numbers and arrangements of holes (not
shown) will be apparent to those of ordinary skill in the art.

[0043] Turning to Fig. 11, a seventh pretferred extraction bedplate 610 in
-accordance with the present invention includes a plurality of holes 645 having
rhombic cross sections and a plurality of elongated rectangular slots or holes 646.
The holes 645 are arranged 1n annular rings and are oriented such that major
diagonals of the rhombi extend radially with respect to the axis 20. The rectangular
slots 646 are arranged 1n an annular ring surrounding the holes 645 and are elongated
in a radial direction relative to the axis 20. Preferably, the holes 645, 646 extend
from a substantially planar first or upstream surface 630 to an opposed substantially
planar second or downstream surface (not shown) in parallel, or at an acute angle,
with respect to the axis 20. Once again, it will be understood that the particular

shapes, sizes, configurations, number and arrangement of the holes 645, 646 shown
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in Fig. 11 is not critical to the invention and that other suitable shapes, sizes,
configurations, numbers and arrangements of holes (not shown) will be apparent to
those of ordinary skill in the art

[0044] From the foregoing, it will be apparent that the extraction bedplates 1n
accordance with the present invention, including the preferred extraction bedplates
10 (Figs. 2-5), 110 (Fig. 6), 210 (F1g. 7), 310 (Fig. 8), 410 (Fig. 9), 510 (Fig. 10),
610 and 610 (Fig. 11), are adapted to provide high densities of holes 45 (Figs. 2-5),
145 (Fig. 6), 245 (Fag. 7), 345 (Ihg. 8), 445 (Fig. 9), 545 (Fig. 10), 645 (Fig. 11) and
646 (Fig. 11) so as to improve the generation of hydraulic shear near the upstream
surfaces 30 (Figs. 2-5), 130 (Fig. 6), 230 (Fig. 7), 330 (Fig. 8), 430 (Fig. 9), 530 (Fig.
10) and 630 (Fig. 11) thereof during pulping operations. Furthermore, it will be
apparent that extending the holes 45 (Figs. 2-5), 145 (Fig. 6), 245 (Fig. 7), 345 (Fig.
&), 445 (Fig. 9), 545 (Fig. 10), 645 (Fig. 11) and 646 (Fig. 11) through the bedplates
10 (Figs. 2-5), 110 (Fig. 6), 210 (Fig. 7), 310 (Fig. 8), 410 (Fig. 9), 510 (Fig. 10) and
610 (Fig. 11) at acute angles relative to an axis 20 (Figs. 1, 2 and 12) thereof serves
to reduce drag on the accepts flow through the holes and to improve the generation of
hydraulic shear.

[0045] Turning to Fig. 12, a preferred method for manufacturing the
extraction bedplates 10 (Figs. 2-5), 110 (Fig. 6), 210 (Fig. 7), 310 (Fig. 8), 410 (Fig.
7, 510 (Fig. 10) and 610 (Fig. 11) from a metal plate (not shown) includes the step
700 of cutting a disc shaped blank (not shown) from the metal plate and the step 702
of torming the holes 45 (Figs. 2-5), 145 (F1g. 6), 245 (Fig. 7), 345 (Fig. 8), 445 (Fig.
9), 545 (Fig. 10), 645 (Fig. 11) and 646 (Fig. 11) in either the metal plate or the disc
shaped blank. The order of the steps 700 and 702 is not critical to the invention.
[0046] The step 700 of cutting the disc shaped blank (not shown) from the
metal plate (not shown) may be performed by any of a number of suitable techniques
well known to those of ordinary skill in the art. Preferably, the step 700 includes
cutting a circular central opening (e.g., 40 in Fig. 2) to accomodate the rotor 15 (Fig.
1). Optionally, the step 700 includes any suitable known surface finishing or
metallurgical treatment of the disc shaped blank (not shown) to secure desirable

strength, wear resistance or smoothness properties. The manner in which step 702 is
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performed is not critical to the present invention and numerous options will be
apparent to those of ordinary skill 1n the art.

[0047] The step 702 1s preferably performed using a cutting stream (not
shown) such as an energy stream (not shown) or a fluid stream (not shown). The
preferred energy stream (not shown) comprises focused laser light (not shown),
although other suitable electromagnetic or thermal energy streams (not shown)
including without limitation cutting torches (not shown) may be used. Preterred
fluid streams (not shown) include jets (not shown) of water or other fluids.

[0048] Optionally, the method includes the additional step (not shown) of
securing the wearstrips (70, 71 in Fig. 2) on the upstream and downstream surfaces
30, 35 (Fig. 2); 110 (F1g. 6); 210 (Fag. 7); 310 (Fig. 8); 410 (Fig. 9); 510 (F1g. 10);
and 610 (Fig. 11) of the bedplates 10 (Figs. 2-5), 110 (Fig. 6), 210 (Fig. 7), 310 (Fig.
8),410 (Fig. 9), 510 (Fig. 10) and 610 (Fig. 11).

[0049] The use of a laser or water jet to form the holes 45 (Figs. 2-5), 145
(Fig. 6), 245 (Fig. 7), 345 (Fig. 8), 445 (Fig. 9), 545 (Fig. 10), 645 (Fig. 11) and 646
(Fig. 11) simplifies the manufacture of the bedplates 10 (Figs. 2-5), 110 (Fig. 6), 210
(Fig. 7), 310 (Fig. 8), 410 (Fig. 9), 510 (Fig. 10) and 610 (Fig. 11) and reduces the
both time and cost of manufacture. The method also facilitates the cutting of the
non-circular cross sections of the holes 45 (Figs. 2-5), 145 (Fig. 6), 245 (Fig. 7), 345
(Fig. 8), 445 (F1g. 9), 545 (F1g. 10), 645 (Fig. 11) and 646 (Fig. 11) as well as the
cutting of the holes at an acute angle from the axis 20 (Figs. 1, 2 and 11), thereby
improving the performance of the bedplates 10 (Figs. 2-5), 110 (Fig. 6), 210 (Fig. 7),
310 (Fig. 8), 410 (Fig. 9), 510 (Fig. 10) and 610 (Fig. 11). Furthermore, the use of a
laser or water jet to form the holes 45 (Figs. 2-5), 145 (Fig. 6), 245 (Fig. 7), 345 (Fig.
8), 445 (I1g. 9), 545 (Fig. 10), 645 (Fig. 11) and 646 (Fig. 11) enables the cutting of
stronger, more wear resistant metals than those typically used in the prior art, thereby
permitting the tabrication of thinner bedplates 10 (Figs. 2-5), 110 (Fig. 6), 210 (Fig.
7), 310 (Fig. 8), 410 (Fig. 9), 510 (Fig. 10) and 610 (Fig. 11) and of bedplates having
usetul lives longer than those typical in the prior art.

[0050] What 1s claimed is:
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CLAIMS
]. An extraction bedplate for use in defiberizing stock for making paper,
comprising:

a plate defining first and second surfaces; and
a plurality of holes lacking substantially circular cross-sections

extending from said first surface to said second planar surface.

2. The extraction bedplate as recited in claim 1, wherein said plate
defines an axis normal to said first and second surfaces and wherein said holes

extend at an acute angle with respect to said axis.

3. The extraction bedplate as recited in claim 1, wherein said plate
defines an axis normal to said first and second surface; said holes are arranged along
arcs coincident with anticipated stock flow lines immediately above the upstream
surface of said bedplate; and said holes are extend through said bedplate at an acute
angle along said anticipated stock flow lines so as to define relatively sharp

downstream side edges facing said anticipated flow lines.

4. The extraction bedplate as recited 1n claim 1, wherein said holes have

cross sections which tesselate a plane.

5. The extraction bedplate as recited in claim 1, wherein said holes have

substantially rhombic cross sections.

0. The extraction bedplate as recited in claim 1, wherein said holes have

substantially square cross sections.

7. The extraction bedplate as recited in claim 1, wherein said holes have

substantially rectangular cross sections.

8. The extraction bedplate as recited in claim 1, wherein said holes have

substantially chevronic cross sections.
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9. The extraction bedplate as recited in claim 1, wherein said holes have

substantially triangular cross sections.

10. The extraction bedplate as recited in claim 1, wherein said holes have

substantially crescentic cross sections.

11. The extraction bedplate as recited in claim 1, wherein said holes have

substantially semi-circular cross-sections.

12. An extraction bedplate for use in defiberizing stock for making paper,
comprising:
a plate defining a first surface, a second surface and an axis normal to

said first and second surfaces; and

a plurality ot holes extending through said plate symmetrically at an
acute angle with respect to said axis from said first surface to said second planar

surface.

13. The extraction bedplate as recited in claim 12, wherein said holes

have cross sections 1n the shape of polygons which tesselate a plane.

14. The extraction bedplate as recited in claim 12, wherein said holes

have substantially circular cross sections

15. The extraction bedplate as recited in claim 12, wherein said holes

have substantially rhombic cross sections.

16. The extraction bedplate as recited in claim 12, wherein said holes

have substantially square cross sections.

17. The extraction bedplate as recited in claim 12, wherein said holes

have substantially rectangular cross sections.
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18. The extraction bedplate as recited in claim 12, wherein said holes

have substantially chevronic cross sections.

19. The extraction bedplate as recited in claim 12, wherein said holes

have substantially triangular cross sections.

20. The extraction bedplate as recited in claim 12, wherein said holes

have substantially crescentic cross sections.

21. The extraction bedplate as recited in claim 12, wherein said holes

have substantially semi-circular cross sections.

22. A method for fabricating an extraction bedplate from a metal plate
defining a first surface and a second surface, satd method comprising the steps of:
(a) cutting a disc-shaped blank from said metal plate; and
(b) forming a plurality of holes lacking substantially circular
cross-sections through one ot said metal plate and said disc-shaped blank from said

first surface to said second surface.

23. The method as recited 1n claim 22, wherein said step (b) includes
directing a stream of energy against said one of said metal plate and said disc-shaped

blank to ablate said plurality of holes.

24. The method as recited in claim 23, wherein said step (b) includes
directing a stream of laser energy against said one of said metal plate and said disc-

shaped blank to ablate said plurality of holes.

25. The method as recited in claim 22, wherein said step (b) includes
directing a stream of pressurized fluid against said one of said metal plate and said

disc-shaped blank to cut said plurality of holes.
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26. The method as recited in claim 22, wherein said step (b) includes
directing a cutting stream against said one of said metal plate and said disc-shaped
blank and wherein said method includes the additional step of:

(c) programming a programmable electronic controller to induce
said cutting stream to move across said one of said metal plate and said disc-shaped

blank so as to shape said plurality of holes.

27. A method for fabricating an extraction bedplate from a metal plate
defining a first surface and a second surface, said method comprising the steps of:
(a) cutting a disc-shaped blank from said metal plate; and
(b) forming a plurality of holes extending symmetrically with
respect to said axis at an acute angle with respect to said axis through one of said

metal plate and said disc-shaped blank from said first surface to said second surface.

28. TI'he method as recited 1n claim 27, wherein said step (b) includes
directing a stream of energy against said one of said metal plate and said disc-shaped

blank to ablate said plurality of holes.

29. The method as recited in claim 28, wherein said step (b) includes
directing a stream of laser energy against said one of said metal plate and said disc-

shaped blank to ablate said plurality of holes.

30. The method as recited in claim 27, wherein said step (b) includes
directing a stream of pressurized fluid against said one of said metal plate and said

disc-shaped blank to cut said plurality of holes.

31. The method as recited in claim 27, wherein said step (b) includes
directing a cutting stream against said one of said metal plate and said disc-shaped
blank and wherein said method includes the additional step of:

(c) programming a programmable electronic controller to induce
said cutting stream to move across said one of said metal plate and said disc-shaped

blank so as to shape said plurality of holes.
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