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A separator system may include a first trough having an inlet end, a downstream, outlet end and a trough floor, a first screen
section supported in the trough spaced from the trough floor, the first screen section having a first end and a second downstream
end, a material-retaining surface disposed at the downstream end of the first screen section, the material-retaining surface
disposed at an angle relative to the first screen section to limit the movement of material across the first screen section, and a
vibratory generator coupled to the trough. The separator system may alternatively or in addition include a gate disposed at the end
of the screen section, the gate having a first position and a second position.
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Abstract of the Disclosure

A separator system may include a first trou gh having an inlet end, a
downstream, outlet end and a trough floor, a first screen section supported in the
trough spaced from the trough floor, the first screen section having a first end and a
second downstream end, a material-retaining surface di sposed at the downstream end
of the first screen section, the material-retaining surface disposed at an angle relative
to the first screen section to limit the movement of material across the first screen

section, and a vibratory generator coupled to the trou gh. The separator system may
alternatively or in addition include a gate disposed at the end of the screen section, the

gate having a first position and a second position.
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SEPARATOR SYSTEM AND METHOD OF SEPARATING MATERIALS

Background
[0001] This patent is directed to a separator system and a method of

separating materials, and, in particular to a vibratory separator system and method of

separating a mixed material stream utilizing vibrations.

Summary of the Invention
10002) In one aspect, a vibratory separator system includes a first trough

having an inlet end, a downstream, outlet end and a trough floor, a first screen
section supported in the trough spaced from the trough floor, the first screen section
having a first end and a second downstream end, a material-retaining surface disposed
at the downstream end of the first screen section, the material-retaining surface
disposed at an angle relative to the first screen section to limit the movement of
material across the first screen section, and a vibratory generator coupled to the

trough.

[0002A] In a further aspect, a vibratory separator system comprises at least one
trough having an inlet end, a downstream, outlet end and a trough floor. A first
screen section 1s supported in the at least one trough spaced from the trough floor, the
first screen having an upstream end and a downstream end. A second screen section
1s supported in the at least one trough spaced from the trough floor, the second screen
section having an upstream end and a downstream end, the upstream end of the
second screen section being disposed at a lower elevation than the downstream end of
the first screen section. A plurality of cantilevered arms are each disposed with an
upstream end adjacent the downstream end of the first screen section. Each arm has
an unsupported downstream end disposed at a higher elevation than the upstream end
to define an upwardly-directed angle relative to the first screen section to limit the
movement of material across the first screen section. The angle formed between the

first section and the cantilevered arm is an obtuse angle, and each spaced so as to

define passages between adjacent arms in a direction perpendicular to a direction of
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motion of the material in the at least one trough between the inlet and outlet ends, and
a vibratory generator is coupled to the at least one trough.

[0003] In another aspect, a vibratory separator system includes a first trough
having an inlet end, a downstream, outlet end and a trough floor, a first screen

section supported in the trough spaced from the trough floor, the first screen section
having a first end and a second downstream end, a gate disposed at the end of the first
screen section, the gate having a first position and a second position, a vibratory
generator coupled to the trough, and first and second conveyors. The first conveyor
is disposed proximate to the gate to receive material that passes over the first screen
section when the gate 1s 1n the first position, and the second conveyor is disposed
proximate to the trough floor to receive material that passes along the trough floor and
at least a portion of the material that passes over the first screen section when the gate
1s in the second position.

[0004] In still another aspect, a method of separating mixed materials, the
method including receiving a mixed material in a trough having a first screen section
with a first end and a second downstream end, vibrating the trough to move the mixed
material across the first screen section in the direction of the downstream end, limiting
the movement of the mixed material past the downstream end of the first screen
section to maintain the mixed material on the first screen section for a first duration,
collecting a first constituent material below the first screen section, and permitting the

remainder of the mixed material to move past the downstream end of the first screen

section after the first duration has elapsed.
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[0004A] In a still further aspect, a method separating mixed materials, the
method comprises receiving a mixed material in a trough having a first screen section
with a first end and a second downstream end, vibrating the trough to move the mixed
material across the first screen section in the direction of the downstream end, limiting
the movement of the mixed material past the downstream end of the first screen
section to maintain the mixed material on the first screen section for a first duration
by disposing a plurality of cantilevered arms with an upstream end adjacent the
downstream end of the first screen section. An unsupported downstream end is
disposed at a higher elevation than the upstream end to define an upwardly-directed
angle relative to the first screen section to limit the movement of material across the
first screen section for the first duration, the angle formed between the first screen
section and the cantilevered arm being an obtuse angle, and spaced so as to define
passages between adjacent arms in a direction perpendicular to the direction of motion
of the material in the trough. The method also comprises collecting a first constituent
material below the first screen section and permitting the remainder of the mixed

material to move past the downstream end of the first screen section after the first

duration has elapsed.
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[0005] In yet another aspect, a method of separating mixed materials, the
method including receiving a mixed material in a trough having a first screen section
with a first end and a second downstream end and a trough floor disposed beneath the
first screen section and having a first end and a second downstream end, vibrating the
trough to move the mixed material across the first screen section in the direction of
the downstream end, collecting a first constituent material on the trough floor,
selectively directing the remainder of the mixed material into a first conveyor or into
a second conveyor at the downstream end of the first screen section, vibrating the
trough to move the first constituent material along the trough floor in the direction of

the downstream end, and directing the first constituent material into the second

conveyor.
[0006] Additional aspects of the disclosure are defined by the claims of this
patent.
Brief Description of the Drawings
[0007] Fig. 1 1s a side view of an embodiment of a vibratory separator

system according to the present disclosure;

[0008] Fig. 2 is a side view of a first stage separator of the system illustrated
In Fig 1;

[0009] Fig. 3 1s a plan view of the first stage separator of Fig 2;

[0010] Fig. 4 1s an end view of the first stage separator of Fig. 2 taken at the

inlet end of the first stage separator;

[0011] Fig. 5 is a fragmentary, enlarged, cross-sectional view of one of the

finger screens that define a screen section of the first stage separator of Fig. 2;

10012} Fig. 6 is a fragmentary, enlarged, plan view of the finger screen of
Fig. 5;
[0013] Fig. 7 1s an end view of the first stage separator of Fig. 2 taken at the

downstream, outlet end of the first stage separator;

[0014] Fig. 8 1s a fragmentary, enlarged side view of two adjacent screen

sections of the first stage separator;

[0015] Fig. 9 is a fragmentary, enlarged plan view of the two adjacent screen

sections of Fig. 8;
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{001 6] Fig. 10 1s a side view of a second stage scparator of the system illustrated
in Fig. 1;

10017] Fig. 11 1s an enlarged, fragmentary cross-sectional view of the second
stage separator in the vicinity of a gate; and

[0018] Fig. 12 1s a fragmentary, enlarged side view of two adjacent screen

sections of an alternative embodiment.

Detailed Description of Various Embodiments
[0019] Although the following text sets forth a detailed description of different

embodiments of the invention, it should be understood that the legal scope of the
invention is defined by the words of the claims set forth at the end of this patent. The
detailed description 1s to be construed as exemplary only and does not describe every
possible embodiment of the invention since describing every possible embodiment
would be impractical, if not impossible. Numerous alternative embodiments could be
implemented, using either current technology or technology developed after the filing
date of this patent, which would still fall within the scope of the claims defining the
invention.

10020} It should also be understood that, unless a term is expressly defined in this

patent using the sentence “As used herein, the term ° > 18 hereby defined to

mean...” or a similar sentence, there is no intent to limit the meaning of that term,
either expressly or by implication, beyond its plain or ordinary meaning, and such
term should not be interpreted to be limited in scope based on any statement made in
any section of this patent (other than the language of the claims). To the extent that
any term recited in the claims at the end of this patent is referred to in this patent in a
manner consistent with a single meaning, that is done for sake of clarity only so as to
not confuse the reader, and 1t 1s not intended that such claim term be limited, by
implication or otherwise, to that single meaning. Finally, unless a claim element is
defined by reciting the word “means™ and a function without the recital of any
structure, 1t is not intended that the scope of any claim element be interpreted based
on the application of 35 U.S.C. §112, sixth paragraph.

[0021] Fig. 1 1llustrates an embodiment of a separator system 20 for separating a
mixed matenal stream into a set of constituent matenal streams, wherein the mixed
matenal stream may include not only separately-formed constituent materials of

various sizes, but wherein the constituent materials may be attached to or interact with
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each other in some fashion. The separator system 20 according to the present

disclosure may not only separate the mixed stream into constituent streams, which
may include separating the attached or interacting constituent materials, the separator
system 20 may also transport the material streams from one location to another.
Further, according to certain embodiments of the separator system 20, the separator
system 20 may provide a mechanism for remixing the constituent material streams to
define a blended material stream.

[0022] As shown in Fig. 1, the separator system 20 may include a first stage
separator 22 and a second stage separator 24, although it is not critical to include two
stages and, for example, the system 20 may include only the second stage separator
24. The two stages 22, 24 of the separator system 20, as illustrated, may have many
features that arc similar. Those features that are similar are numbered similarly in the
Figures, with the similar features of the second stage separator 24 denoted with a
prime. However, there are also certain features of the first stage 22 that are not found
in the second stage 24, and vice versa. These fcatures are numbered uniquely.

[0023] Turming first to Fig. 2, the first stage separator 22 may include a frame 30
that may, in turn, be coupled (by anchor bolts secured in concrete, for example) to a
supporting structure, such as a plant floor. The first stage separator 22 also may
include a trough 32 along which material streams may pass, which trough 32 may be
coupled to the frame 30 as explained in greater detail below. According to the
1llustrated embodiment, the trough 32 may include a separation deck 34, a trough
floor 36 and opposing, spaced side walls 38, 40 (see, e.g., Fig. 3) that are attached to
the separation deck 34 and the trough floor 36 such that the separation deck 34 is

spaced from the trough floor 36.
10024] The trough 32 has a first, inlet end 42 and a second, downstream, outlet

end 44. An end wall 46 may be attached to the side walls 38, 40, the trough floor 36,
and the separation deck 34 at the first end 42. By contrast, the outlet end 44 of the
trough 32 may be open to permit material or material streams to pass therethrough.
[0025] At seen in Figs. 2, 3, and 4, the first stage separator 22 may also include
an inclined plate 48 that is attached to the separation deck 34, the side walls 38, 40,
and the end wall 46 at the inlet end 42 of the trough 32. The inclined plate 48 may be
disposed beneath a source 50 of a mixed material stream to be separated, which

source 50 15 designated schematically in Fig. 1 by a down arrow. The inclined plate
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48 may assist in directing the mixed material stream down the length of the first stage
separator 22, which separator 22 may also be inclined relative to horizontal to further
assist in directing the material streams down its length.

[0026]) Returning to Fig. 2, the trough 32 may be coupled to the frame 30 and to a
counterbalance 52, which may also be attached to the frame 30. As illustrated, the
trough 32 may be coupled to the frame 30 by a plurality of rigid links 54 and to the
counterbalance 52 by a plurality of resilient members 56. The rigid links 54 may each
be pivotally attached at a first end 58 to the frame 30 via a support structure (for
example, a tube) 59 and at a second end 60 to the trough 32, and the angle formed
between each rigid link 54 and the trough floor 36 may be an obtuse angle. The
resihent members 56, which may be compression springs, may each be fixedly
attached at a first end 62 to the counterbalance 52 and at a second end 64 to the trough
32, and the angle formed between each resilient member 56 and the trough floor 36
may be an acute angle. As illustrated, the plurality of links 54 and the plurality of
resthent members 56 may be disposed in pairs, with the ends 60 of the links 54 and
ends 64 of the resilient members 56 that make up each pair being attached to the
trough 32 adjacent to each other. The counterbalance 52 may also be coupled to the

frame 30 by rigid links 70 that are connected at a first end 72 to the counterbalance 52
and at a second end 74 to a tube 59. Additionally, the trough 32 and the

counterbalance 52 may also be coupled via resilient members 76, 78, which may be
springs, to the frame 30 via a support structure 79.

[0027] As also seen 1n Figs. 2 and 3, disposcd on the separation deck 34 may be
at least one screen section 80. As illustrated, five separation deck sections 80 are
disposed on the separation deck 34 of the first stage separator 22. According to other
embodiments, a greater or lesser number of screen sections 80 may be included.

{002 8] As best seen in Fig. 3, each screen section 80 may have a first, upstream
end 82 and a second, downstream end 84. As best seen in Fig. 2, the upstream and
downstream ends 82, 84 of each screen section 80 may be disposed at an
approximately equal elevation, relative to the horizontal. However, the upstream end
82 of cach successive screen section 80 may be disposed at a lower elevation, relative
to the horizontal, than the downstream end 84 of the preceding deck section 80.
Further, the upstream and downstream ends 82, 84 of adjacent deck sections may be

spaced, as illustrated, although this is not necessarily true for all embodiments.
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[0029] Each screen section 80, a illustrated, includes two screens 86, which
according to the present embodiment are finger screens, similar to those disclosed in
United States Patent No. 5,108,589, which may be referred to for further details. It
will be understood that a greater or lesser number of screens 86 may be used for each
screen section 80. - Likewise, it will also be understood that while finger screens are

lllustrated in the drawings of the present embodiment, other screens may be used a

~well.
[0030] As 1s shown in greater detail in Fig. 5, each finger screen 86 may include

a plurality of L-shaped platcs 88, each plate 88 having a plurality of protrusions 90
(shown in enlarged view 1n Fig. 6) defined along the length of a first edge 92 thereof.
The protrusions 90 define the “fingers” of the finger screen 86. The L-shaped plates
88 may be attached to a pair of mounting plates 94 (one of which is shown in Fig. 5)
at either end of the L-shaped plates 88. The mounting plates 94 may have a phirality
of apertures 96 formed therethrough to allow the screens 86 to be secured to the side
walls 38, 40 of the trough 32, by fasters such as nuts and bolts, for example. In this
way, the screens 86 may be selectively removed from the trough 32 for maintenance,
repair and/or replacement.

[0031] The protrusions, or fingers, 90 define between them a plurality of spaces
98 (sce Fig. 6) that permit certain constituent materials from a mixed material stream
to pass therethrough, while limiting the passage of other materials in the mixed
matenal stream. Additionally, the protrusions 90 of one L-shaped plate 88 may
overlap with at ]Jeast a portion of an adjacent L-shaped plate 88, but without abutting
the adjacent L-shaped plate 88. As a consequence, a further space 100 is defined
between the protrusions 90 and the adjacent L-shaped plates 88 through which certain
matenals may pass, while the passage of other materials therethrough may be limited.
According to the present embodiment, the spaces 98, 100 may be of equal distance
across. '

{0032} The matenal that passes through the spaces 98, 100 may be deposited on
the trough floor 36. As explained in greater detail below, the material that is
deposited on the trough floor 36 may eventually pass along the trough floor 36 from
the first end 42 of the trough 32 to the second end 44. Disposed at the second end 44
of the trough 32 are two chutes 102 (see, e.g., Figs. 2 and 7), although in other

embodiments a greater or lesser number of chutes 102 may be included. The chutes

-6 -
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102 assist 1n directing the material that is deposited on the trough floor 36 of the first

stage separator 22 from the first stage separator 22 1o the second stage separator 24.

]0033]) Returning to Figs. 2 and 3, as noted above, the upstream and downstream
ends 82, 84 of adjacent screen sections 80 are spaced from cach other. An L-shaped
wall 120 1s attached to the side walls 38, 40 in the space between adjacent screen
sections 80. As seen in greater detail in Figs. 8 and 9, a plurality of mounting
brackets 122 are attached to the L-shaped walls 120. Each mounting bracket 122
includes two L-shaped plates 124, each having a first leg 126 that is secured to the L-
shaped wall 120 and a second leg 128 through which two pins 130, 132 depend. A T-
shaped cantilevered arm 134 is attached at a first end 136 to the plates 124 through the
pins 130, 132 and has a second, free end 138. The T-shaped arm 138 has a material-
retaining surface 140 that may be disposed at an angle relative to the screen section 80
when the T-shaped arm 138 1s secured to the mounting bracket 122.

10034] In particular, according to the embodiment illustrated in Figs. 8 and 9, the
arm 134 has a leg 142 with an aperture (not shown).to receive the first pin 130, and an
arcuate slot 144 to receive the second pin 132. A mechanism (not shown) may be
provided to releasably secure the first end 136 of the arm 134 to the mounting bracket
122 with the material-retaining surface 140 disposed at a desired angle relative to the
horizontal. As a consequence, the angle of the material-retaining surface 140 is
adjustable relative to the horizontal, within the limits set by the first and second ends
146, 148 of the arcuate slot 144 and the cooperation of the end 136 of the arm 134 and
the L-shaped plate 124. According to other embodiments, however, the arm 138 may
be fixedly and non-releasably secured to the mounting bracket 122.

[0035] As shown 1n Fags. 3 and 7, there are eight arms 134 disposed between
cach of the screen sections 80 in the first stage separator 22. However, a greater or
lesser number of arms 134 may be utilized in any embodiment of the separation
system 20 according to the present disclosure. Moreover, if fewer arms 134 are used,
the matenal-retaining surfaces 140 of the individual arms 134 may be larger than
those 1llustrated, and, conversely, if a greater number of arms 134 are used, the
matenal-retaining surfaces 140 of the individual arms 134 may be smaller than those
1llustrated. Alternatively, ams 134 having material-retaining surfaces 140 similar in

relative size to those illustrated may be used even though fewer arms 134 are used.
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[0036] Having thus discussed the first stage separator 22, the second stage
separator 24 1s now discussed with reference to Figs. 10 and 11. Similar to the first
stage separator 22, the second stage separator 24 includes a trough 32, with a floor
36" and side walls 38°, 40°. The separator 24 also includes a separator deck 34’ that is
attached to the side walls 38’, 40’ and spaced from the trough floor 36°. Like the
separator deck 34, the separator deck 34’ includes five screen sections 80°, but only
four sets of cantilevered arms 134°.

{0037] Unlike the first stage separator 22, the second stage separator 24 includes
a second separation deck 170. In this sense, the deck 34’ may be referred to as the
primary separation deck, while the deck 170 may be referred to as the secondary
separation deck. The deck 170 includes a first, non-screen section 172 and a second
screen section 174. The screen section 174 may be similar to the screen sections 80’,
in that the screen section 174 may include a plurality of individual screens and those
individual screens may be finger screens. However, it is also possible for the screen
section 174 to be defined by a single screen, and other than finger screens may be
used.

10038] According to one embodiment, the spaces between the individual fingers
of the finger screens defining the screen section 174 may be smaller than the spaces
between the fingers 90 of the finger screens 86. As a consequence, to the extent that
matenal passes through the spaces in the screen section 174, these materials may be
smaller mn size, or finer, than the materials that pass through the screens 86, which in
turn may be liner than the materials that do not pass through the screens 86. In this
way, the materials that pass through the screen section 174 may be considered the
smallest, or finest, matenals separated from the mixed material stream that is
introduced at the inlet end 42 of the first stage separator 22 from the source 50.
[0039] A number of conveyors may be disposed at the outlet end 44° of the
second stage separator 24. For example, a first conveyor 180 may be disposed at the
end 44’ and adjacent the end of the screen section 80’ farthest downstream on the
primary separation deck 34’. This conveyor 180 may be a vibratory conveyor, such
as 1s manufactured and sold by General Kinematics Corp. of Crystal Lake, Illinois.
According to the discussion above relative to the separation of the mixed material

stream as 11 passes over the various screen sections 80, 80°, 174, the materials

deposited into the conveyor 180 would be those of generally the largest size.
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0040} At least two other conveyors or chutes 182, 184 may also be disposed
adjacent the end 44’ of the second stage conveyor 24. Included at the end 44’ of the
trough 32”15 a gate 186, best seen in Fig. 11. The gate 186 is pivotally attached to the
end 44’ of the trough 32’ adjacent the screen section 174, and may be used to direct
the matenials passing along the screen section 174 of the trough 32’ into either the
conveyor/chute 182 or the conveyor/chute 184, the matenals passing along the floor
36’ also bemng directed into the conveyor/chute 184 by virtue of the proximity of the
conveyor/chute 184 to the end of the floor 36°.

[0041]) As will be recognized, the gate 186 includes a shaft 188 to which a plate
190 1s attached. The shaft 188 may be pivotally connected at either end to the walls
38°, 40° of the trough 32°’. Movement of the shaft 188 about its axis 192 causes the
plate 190 to move between a first position (“A”), wherein an edge 194 of the plate
190 1s proximate or adjacent to an extension plate 196 at the end of the screen section
174, and a second position (“B”), wherein the edge 194 of the plate 190 is spaced
from the extension plate 196. With the plate 190 of the gate 186 in the first position
(1.e., the gate 186 in the first position), material passing along the surface of the screen
section 174 may pass along the plates 190, 196 into the chute 182. With the plate 190
of the gate 186 in the second position (i.e., the gate 186 in the second position), a
certain fraction of the material passing along the surface of the screen section 174
may pass mnto chute 184. With the plate 190 spaced only slightly relative to the
extension plate 196, the finest materials moving along the screen section 174 pass into
the chute 184, while the coarser materials move over the plate 190 into the chute 182.
The plate 190 may be controlled such that the space between the edge 194 of the plate
190 permits only certain grades of materials 10 mix with the materials moving along
the {loor 36’°, as desired, and a high degree varation may be possible in the space
between the edge 194 and the plate 196. Eventually, the space between the edge 194
of the plate 190 and the plate 196 may be such that all the materials moving along the
screen section 174 flow mto the chute 184. The movement of the shaft 188 about its
axis 192 may be accomplished, for example, by a motor or manually (not shown).
[0042} The control of the gate 186 may be discrete or continuous, and may
include a plurality of different second positions or only one second position. That is,

according to certain embodiments, the second position of the plate 190 relative to the

first position of the plate 190 may adopt any angle. According to other embodiments,
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the plate 190 may be disposed at only specific angles relative to the first position (for
example, increments of five, ten or twenty degrees). Additionally, in certain
embodiments, the gate 186 may adopt any number of second positions. In other
embodiments, the gate may adopt a discrete number of second positions, the number
of second positions possible being related to the specific angle increments possible
between sequential second positions. According to still other embodiments, the gate
may have only a first position and a second position (for example, wherein all
malenials passing along the screen section 174 are directed into the chute 184).

[0043] Also 1included with both the first and second stage separators 22, 24 is a
vibratory generator 200, 200°. As discussed relative to the generator 200 shown in
Fig. 2, the vibratory generator 200 may include a motor 202 with a shaft 204. The
shaft 204 may be coupled to a shaft 206 by a dnve belt 208. Attached to the shaft 206
1s an eccentric mass 210. Attached to the eccentric mass 210 is a first end 212 of a
Iink 214. A second end 216 of the link 214 is attached via a resilient member 218 to
the trough 32; that 1s, a first end 220 of the resilient member 218 is fixedly secured to
the second end 216 of the link 214, while the second end 222 of the resilient member
218 1s fixedly secured to the floor 36 of the trough 32. A similar arrangement may be
used for vibratory generator 200°, although either or both of the generators 200, 200’
may differ from that illustrated according to the knowledge of one skilled in the art,
and may be, for example, a brute force vibratory generator or a two-mass vibratory
gén erator according to another arrangement.

[0044] Having thus described the structure of the separator system 20, the
operation of the separator system 20 is now discussed generally and relative to a
particular application.

{0045] In general, a stream of mixed material enters the separator system 20 at
the inlet end 42 of the first stage separator 22 from the source 50. The mixed material
initially impinges upon the plate 48, which directs the mixed material to the first
screen section 80. The mixed material moves across the screen section 80 under the
influence of the vibratory motion imparted to the screen section 80, via the trough 32,
by the vibratory generator 200. Specifically, the movement of the eccentric mass 210
about the shaft 206 1s transmitted, via the link 214 and the resilient member 218, to

the trough 32 to which the screens 86 that define the screen section 80 are attached.
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10046] As the mixed material moves across the first screen section 80,
constituent matenals within the mixed material stream that are smaller than the
distance across the spaces 98, 100 between the fingers 90 may fall through the screens
86 and may be collected on the trough floor 36. The material collected on the trough
floor 36 moves along the length of the trough 32 under the influence of the vibratory
motion imparted by the vibratory generator 200. Likewise, the materials that are
larger than the distance across the spaces 98, 100 move across the screen section 80
along the separation deck 34 until the materials come to the cantilevered arms 134.
10047] The motion of the remainder of the mixed materials past the downstream
cnd &4 of the screen section 80 is limited by the cantilevered arms 134, and, more
specifically, by the matenial-retaining surfaces 140. As a consequence, the mixed
maternal 1s retained, or “pools,” on the screen section 80 for some duration of time. It
1s believed that the duration of the time that the material is retained on the screen
section 80 may be influenced by varying the angle of the cantilevered arm 134
relative to the screen section 80. The additional time that the material spends pooled
above the screen section 80 may aid in the separation of the materials within the
mixed matenal stream. The additional time that the material spends pooled may
permit any attached or interacting constituent materials (for example, materials
attached 1o each other as a consequence of the relative moisture content of the mixed
material) to be detached from each other, which action may be referred to as
“scrubbing,” after which the constituent materials may be separated according to their
relative sizes. Moreover, the pooling of the material above each of the screen sections
80 may permit the material from the source 50, which may enter the inlet end 42 of

the first stage separator 22 in discrete pulses, to achieve a more continuous

throughflow.

[0048] Additionally, when the remaining materials moved to the next screen
section 80, the material experiences a drop between adjacent sections 80, which drop
1s behieved to limit the formation of a laminar state in the flow of the mixed materials,
which may improve the motion of the constituent materials relative to each other,
which motion may lead to improved separation of attached or interacting constituent
matenals. Furthermore, the arms 138 may also limit the formation of a laminar state
in the flow of the mixed materials, which may also lead to an improvement in the

relative motion of the constituent materials relative to each other.
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[0049] Eventually, the matenals that do not pass through the first screen sections
80 are passed along the length of the trough 32 under the influence of the vibratory
motion imparted to the trough by the vibratory generator 200. After passing over the
last sct of arms 134, the matenal passing along the separation deck 34 of the first
stage separator 1s passed through the inlet end 42’ of the second stage separator 24 to
the pnmary separation deck 34’. Similarly, the separated material passing along the
trough floor 36 of the first stage separator 22 is directed through the chutes 102
through the inlet end 42” of the second stage separation 24 to the secondary separation

deck 170.
[0050] As was the case with the matenal passing along the separation deck 34 of

the first stage separator 22, the mixed material passes along the primary separation
deck 34’ of the second stage separator 24 under the influence of the vibratory motion
imparted by the vibratory generator 200°. Materials that are smaller than the distance
across the spaces 98°, 100’ in the screen sections 80’ are deposited on the secondary
separation deck 170, and the matenals are periodically pooled by the cantilevered
arms 134°. After traversing the primary separation deck 34°, any matenals that have
not passed through the screens 80, 80 are directed into the first conveyor 180.

[0051] On the other hand, the matenal that passed through the screens 80 is
combined on the secondary separation deck 170 with any matenials that may pass
through the screens 80°. This matenal 1s then passed over the screen section 174.
The spaces between the fingers defining the screen section 174 are, as noted above,
smaller than those of the screen sections 80, 80°. Consequently, those materials that
are deposited on the floor 36’ of the trough 32’ are smaller than those passing along

the secondary separation deck 170, which are in turn smaller than those passing along

the primary separation deck 34°.
[0052] The matenals passing along the secondary separation deck 170 and the

trough floor 36’ eventually exit the second stage separator 24 through the outlet end
44°. As mentioned above, the gate 186 may be used to direct the materials passing
along the screen section 174 into the third conveyor/chute 184 or into the second
conveyor/chute 182, along with the materials that traversed the floor 36°. In this
fashion, the materials from the initial mixed materials stream may be separated into a

set of three constituent matenal streams, two of which may be remixed to form a

blended matenal stream.
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0053} One particular application for the above-mentioned system 20 and method
is in the wood processing industry. For instance, to make particle board from lumber
that has been harvested, the lumber may first be processed into a stream of wet chips
of various sizes. The nature of the wet chip stream generated from the lumber
harvested may be discrete, discontinuous or pulsed in nature; i.e., many wet chips
may be generated when a log 1s introduced into a chipper, and then few wet chips may
be generated m the lull peniod between the end of the chipping process on the first log
and the introduction of a new log into the chipper. Furthermore, while the larger
chips so generated may be used to form particle board, some of the smaller chips,
typically referred to as fines, cannot be used to form particle boards because to do so
would weaken the resultant board and the presence of fines may inhibit the
interactions between the resin and the flakes that impart strength to the board product,
and may be burned instead. Thus, an essential aspect of this process is the separation

of the chips generated by the chipper into streams of chips of various sizes.

[0054] At the present time, disc screens are used to separate and convey the
chips. However, the disc screens required to adequately separate the chips can be
quite large, making it difficult to efficiently use the space within a given plant or
placing constraints on the dimensions of the plant in the first instance. Moreover,
before the chips can be passed across these disc screens, it is first necessary to dry the

chips, as wet chips may cause the disc screens to malfunction or may otherwise

mhibit the sorting process. Not only does the drying of the chips prior to processing
across the disc screens increase the processing time and energy costs of the particle
board fabrication process as a whole, water must be added to the fines prior to

combustion, 1f this is the means of disposing of the fines, such that additional

demands of time, money and resources must be are made.
[0055]} By contrast, if the above-mentioned system 20 and method is used in this

applhication, the space requirements within the plant may be minimized or optimized
as 1t 1s believed that the overall space requirements for a separator system 20
according to the present disclosure should be significantly less than a disc system for
the same output specifications. Moreover, the system 20 and method functions even
in the presence of wet chips. Specifically, the relative motion of the flakes relative to

each other may act to dislodge, or “scrub,” any fines adhering to the surface of the

flakes under the wet conditions. As a consequence, the required drying of the chips
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prior to processing as well as the rewetting of the fines post-processing may be
limited. Furthermore, because of the action of the arms 134, 134°, the {low of the
maternial through the separator system 20 may be more continuous than that through
existing disc screens, which are believed to do little or nothing to smooth the pulsed
nature of the matenal entering existing separator systems. Further, the gate 186 may
permit a portion of the coarser matenals to be diverted along with the fines for
combustion, if desired.

[0056] In addition to the system 20 described above, other alternative
embodiments for the structure above are possible. As one such example, an
alternative embodiment of a separation deck for use with either or both separators 22,
24 is illustrated 1n F1g. 12. According to this embodiment, adjacent screen sections
80’” are separated by an L-shaped plate assembly 124”. However, unlike the
embodiments discussed above, the embodiment illustrated in Fig. 12 does not include
arms 134, 134°. Instead the matenals pass from the downstream end 84’ of one
screen section 80°” to the upstream end 82°° of the next screen section 80’ after
passing over the L-shaped plate assembly 124°°.

[0057] Further, other altemative embodiments for the method described above
are possible. For example, while the method of operation of the system 20 was
explained with reference to the fabrication of particle board, the same or similar
method may be useful with other materials that required separation of a mixed
matenal stream 1nto constituent materials streams. This may most advantageously be
used with other matenals streams that contain wet materials, as was the case relative
to wood separation discussed above, although the method may also be used with
matenals streams of dry matenals. Likewise, while the method or a similar method
may be advantageously used to smooth the throughflow where the flow of mixed

material from a source 1s in discrete pulses, the method would also operate if the flow

of mixed matenal from the source is continuous.
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WHAT IS CLAIMED IS:

1. A vibratory separator system comprising:
at least one trough having an inlet end, a downstream, outlet end and a trough floor;

a first screen section supported in the at least one trough spaced from the trough floor, the

first screen section having an upstream end and a downstream end;

a second screen section supported in the at least one trough spaced from the trough floor,
the second screen section having an upstream end and a downstream end, the upstream end of

the second screen section being disposed at a lower elevation than the downstream end of the

first screen section:

a plurality of cantilevered arms, each disposed with an upstream end adjacent the
downstream end of the first screen section, each having an unsupported downstream end
disposed at a higher elevation than the upstream end to define an upwardly-directed angle
relative to the first screen section to limit the movement of material across the first screen
section, the angle formed between the first screen section and the cantilevered arm being an
obtuse angle, and each spaced so as to define passages between adjacent arms in a direction

perpendicular to a direction of motion of the material in the at least one trough between the inlet

and outlet ends: and

a vibratory generator coupled to the at least one trough.

2. The vibratory separator system according to claim 1, wherein the trough has side
walls, the cantilevered arms have side edges that face one of side walls, and the side edges of

adjacent arms define the passages therebetween.
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3. The vibratory separator system according to claim 2, wherein the cantilevered arms

have a surface between the side edges, the surface being tapered in width from the upstream end

to the downstream end.

4. The vibratory separator system according to claim 1, wherein the cantilevered arms

are pivotally attached to the trough at their upstream end.

5. The vibratory separator system according to claim 1, wherein the each of the

cantilevered arms extends from the downstream end of the first screen section to the upstream

end of the second screen section.

6. The vibratory separator system according to claim 5, further comprising a solid plate

disposed between the downstream end of the first screen section and the upstream end of the

second screen section.

7. The vibratory separator system according to claim 6, wherein the solid plate is an L-

shaped plate, with each of the cantilevered arms pivotally attached to the plate at their upstream

ends.

8. The vibratory separator system according to claim 7, wherein the cantilevered arms

are adjustable to change the angle formed between the first screen section and the cantilevered

dI'T.
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J. The vibratory separator system according to claim 1, comprising a plurality of finger

screens, the plurality of finger screens defining the first and second screen sections.

10. The vibratory separator system according to claim 1, wherein the upstream and
downstream ends of the first screen are at the same elevation, and the upstream and downstream

ends of the second screen are at the same elevation.

[1. A method of separating mixed materials, the method comprising:

receiving a mixed material in a trough having a first screen section with a first end and a

second downstream end:

vibrating the trough to move the mixed material across the first screen section in the

direction of the downstream end:

limiting the movement of the mixed material past the downstream end of the first screen
section to maintain the mixed material on the first screen section for a first duration by disposing
a plurality of cantilevered arms with an upstream end adjacent the downstream end of the first
screen section, an unsupported downstream end disposed at a higher elevation than the upstream
end to define an upwardly-directed angle relative to the first screen section to limit the

movement of material across the first screen section for the first duration, the angle formed
between the first screen section and the cantilevered arm being an obtuse angle, and spaced so as

to define passages between adjacent arms in a direction perpendicular to the direction of motion

of the material in the trough;

collecting a first constituent material below the first screen section: and

permitting the remainder of the mixed material to move past the downstream end of the

first screen section after the first duration has elapsed.
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12. The method according to claim 11, comprising adjusting the plurality of cantilevered

arms to vary inclination of the downstream ends thereof relative to the first screen section.

18
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