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AQUATIC LIFE AND DEBRIS COLLECTION
DEVICE FOR A WATER SCREEN

BACKGROUND

[0001] The present invention relates generally to water
screens and, more particularly, to traveling water screen sys-
tems with collection devices for collecting aquatic life and
debris trapped by a water screen.

[0002] Water drawn into an industrial plant from a lake or
river must be filtered to prevent debris from fouling equip-
ment and causing damage and to protect aquatic life in the
lake orriver from damage. Traveling water screens are used to
filter out and remove debris and aquatic life from an influent
channel before the debris can enter the plant or fish impinged
on the upstream face of the screen die. A typical traveling
water screen comprises a motor-driven screen, such as a
foraminous conveyor belt, extending laterally across the
width of the channel and vertically from the bottom of the
channel to a height above the level of the water to ensure that
all the water flowing in the channel passes through the screen.
The water screen travels a circuitous path around a motor-
driven head shaft above the level of the water and a lower idle
shaft in a boot section of the water screen at the bottom of the
channel. The screen travels upward along the upstream por-
tion of its circuitous path and downward along the down-
stream portion. A series of lift elements, such as baskets,
scoops, or flights, extending outward of the screen at periodic
intervals along its length lift debris or fish trapped on the
upward-moving upstream portion of the water screen out of
the channel for disposal in the case of debris and safe transit
in the case of fish.

[0003] A variety of different types of traveling water screen
systems is known, including “through-flow pattern” (“trans-
verse flow”), “out-to-in flow pattern” (“dual flow”) and “in-
to-out flow pattern” (“center flow”) types. In the “through-
flow pattern” type, the screen panels are arranged
transversely to the direction of flow of the sluice channel and
the screen panels that move downwardly are arranged behind
the upwardly moving screen panels in the direction of flow. In
the “out-to-in flow pattern” and “in-to-out flow pattern” types
ofconstruction, the screen panels are arranged in the direction
of flow of the sluice channel. In the “out-to-in flow pattern”
type of construction, the contaminated water side is the out-
side of the upwardly and downwardly moving sections and
the clean water side is the interior space between the two
sections; the opposite is the case for the “in-to-out flow pat-
tern” type of construction.

[0004] For fish handling water screen applications, it is
current practice to have a dedicated collection trough for fish
and a separate collection trough for debris, as shown in U.S.
Pat. No. 8,092,674, the contents of which are incorporated
herein by reference. The use of separate collection troughs
prevents damage to fish by the high pressure spray water used
to clean debris from the water screen.

[0005] FIG. 1 shows another water screen system of the
prior art 10, comprising a water screen 11 driven by a sprocket
14 and having fish buckets 13 for collecting aquatic life. The
water screen includes a trough 12 for collecting the aquatic
life and debris trapped by the water screen. The trough 12
comprises a single trough for collecting and combining both
aquatic life and debris from the water screen, and a deflector
16 suspended in the trough. A high pressure spray nozzle 18
directs high pressure water through the water screen 11 to
push debris trapped by the water screen into the trough 12. A
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lower pressure spray nozzle 19 provides water for aquatic life
dumped by the fish buckets. The deflector 16 blocks the high
pressure spray from harming fish falling into the trough from
the fish buckets 13. Water, fish, debris and other collected
items freely flow below the deflector 16 across the width of
the trough 12 and are collected together.

SUMMARY

[0006] An embodiment of the present invention provides a
collection device for a water screen. The collection device
separately collects aquatic life and debris from the water
screen in separate compartments, while allowing water to
flow between the two compartments. The contents of each
compartment may be separately collected for analysis or
reporting purposes. The collection device prevents aquatic
life in one compartment from entering another compartment.
[0007] According to one aspect, a collection device for
aquatic life and debris trapped by a water screen comprises a
first compartment for collecting aquatic life trapped by the
water screen, a second compartment for collecting debris
trapped by the water screen, the second compartment exposed
to a high pressure spray from a high pressure spray emitter, a
shield for shielding the first compartment from the high pres-
sure spray and a filter for allowing fluid flow from the second
compartment to the first compartment while preventing
aquatic life collected by the first compartment from entering
the second compartment.

[0008] According to another aspect, a collection device for
aquatic life and debris trapped by a water screen comprises a
first side wall, a second side wall, a bottom wall extending
between the first side wall and the second side wall, a divider
extending into a space between the first side wall and the
second side wall to define a first compartment and a second
compartment and a filter in the divider for allowing the pas-
sage of fluid through the divider while preventing the flow of
aquatic life through the divider.

[0009] According to another aspect, a collection device for
aquatic life and debris trapped by a water screen comprises a
first compartment for receiving aquatic life trapped by the
water screen a second compartment adjacent to the first com-
partment for receiving debris trapped by the water screen and
a divider separating the first compartment from the second
compartment. The divider comprises a wall including a plu-
rality of openings for placing the first compartment in fluid
communication with the second compartment.

[0010] According to a final aspect, a water screen system
comprises a traveling water screen including lift elements, a
high pressure nozzle for applying a high pressure fluid spray
to the water screen to release debris from the water screen and
a collection device for collecting aquatic life and debris col-
lected by the water screen. The collection device comprises a
first compartment for collecting aquatic life from the lift
elements, a second compartment for collecting debris from
the water screen released by the high pressure fluid spray, and
a filter for allowing fluid flow from the second compartment
to the first compartment while preventing aquatic life from
entering the second compartment from the first compartment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These aspects and features of the invention, as well
as its advantages, are explained in more detail in the following
description, appended claims, and accompanying drawings,
in which:
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[0012] FIG.1is a side view of a prior water screen includ-
ing a collection device;

[0013] FIG. 2A is an isometric view of a water screen
system employing a collection device according to an illus-
trative embodiment of the invention;

[0014] FIG. 2B isaside view of the water screen system of
FIG. 2A;

[0015] FIG. 3A is a side view of the collection device of
FIG. 2A;

[0016] FIG.3Bisanisometric view of the collection device
of FIG. 3A;

[0017] FIG. 4 is a front view of a dividing wall including
mesh for a collection device of one embodiment of the inven-
tion;

[0018] FIG. 5 is a front view of a dividing wall for a col-
lection device according to another embodiment of the inven-
tion;

[0019] FIG. 6 is a front view of a dividing wall for a col-
lection device according to another embodiment of the inven-
tion;

[0020] FIG. 7 is a front view of a dividing wall for a col-
lection device according to another embodiment of the inven-
tion;

[0021] FIG. 8 is a front view of a dividing wall for a col-
lection device including valves according to another embodi-
ment of the invention;

[0022] FIG.9isaside view of a collection device including
separate compartments, a shield and a filter comprising a gate
according to another embodiment of the invention;

[0023] FIG. 10 1is a side view of a collection device includ-
ing separate compartments, a shield and a filter comprising a
serpentine passageway according to another embodiment of
the invention;

[0024] FIG. 11A is a side view of a collection device
including a j-shaped shield according to another embodiment
of the invention;

[0025] FIG. 11B is a side view of another embodiment of a
collection device including a j-shaped shield and angled bot-
tom wall;

[0026] FIG.11Cis aside view of acollection device having
a j-shaped shield, curved and angled walls according to
another embodiment of the invention;

[0027] FIG. 12 is a cross-sectional view of a collection
device including a mesh filter in the floor of one compartment
for allowing fluid communication between separate compart-
ments of the collection device according to another embodi-
ment of the invention,

[0028] FIG. 13 is a side view of a collection device includ-
ing a valve in the floor of one compartment for allowing fluid
to flow from one compartment to another compartment;
[0029] FIG. 14 is a side view of a collection device includ-
ing a dividing wall, a deflecting shield and a gate forallowing
fluid to pass into one compartment from another;

[0030] FIG. 15A is a side view of a collection device
including a filter comprising a pipe;

[0031] FIG.15Bis aside view ofa collection device includ-
ing a filter comprising a pipe according to another embodi-
ment of the invention;

[0032] FIG. 16A is a side view of a collection device
including nonadjacent compartments connected by a filter
according to another embodiment of the invention; and
[0033] FIG.16B is a side view of another collection device
including nonadjacent compartments connected by a filter.
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DETAILED DESCRIPTION

[0034] Anembodiment of the present invention provides a
collection device for a water screen that allows sharing of
water provided from a high pressure nozzle while shielding
aquatic life from a high pressure spray produced by the high
pressure nozzle. The collection device enables separate col-
lection of items exposed to a high pressure spray and items
protected from a high pressure spray while reducing water
costs. The invention will be described relative to certain illus-
trative embodiments. Those skilled in the art will recognize
that the invention is not limited to the illustrative embodi-
ments, and that variations may be made.

[0035] As used herein, the term “filter” refers to any device
that allows passage of fluid in at least a first direction while
preventing the passage of aquatic life in a second direction.
Examples of suitable filters include mesh, a gate, openings of
a certain size, a wire grid, profile bar, a drain, a valve, a pipe,
and other devices known in the art.

[0036] The word “fish” as used herein includes all aquatic
life, including, but not limited to fish, crustaceans and
amphibians, as well as the eggs and larvae of fish, crustaceans
and amphibians present in the water being filtered by a water
screen.

[0037] The term “high pressure spray” refers to a spray
suitable for removing debris impinged on a water screen, and
generally has a pressure greater than about 50 pounds per
square inch.

[0038] Anembodiment of an aquatic life and debris collec-
tion device includes a first compartment for collecting aquatic
life, usually deposited from a lift element on a water screen,
such as a fish bucket. A second compartment collects debris
trapped by the water screen. A nozzle or spray header com-
prising a collection of nozzles directs a high pressure water
spray through the water screen to push debris from the water
screen into the second compartment. The contents of each
compartment can be separately collected and tested. A shield
protects the contents of the first compartment from the high
pressure spray. A filter allows water to flow from the second
compartment into the first compartment while preventing
aquatic life from flowing from the first compartment into the
second compartment. In this manner, the collection device
protects aquatic life while reducing water usage.

[0039] FIGS. 2A and 2B illustrate a water screen system 20
employing a collection device 200 of an illustrative embodi-
ment of the invention. FIG. 3A is a schematic side view of the
collection device, showing the relative placement of the col-
lection device with respect to the water screen 21, and FIG.
3B is an isometric view of the collection device. The illustra-
tive system 20 is a “transverse flow, vertically traveling”
water screen, but the collection device 200 may be imple-
mented in any suitabletype of system for screening debris and
aquatic life. The water screen system 20 includes a vertically
traveling water screen 21 in the form of an endless modular
conveyor belt loop entrained between upper and lower
sprocket sets on drive and idle shafts. The screen includes fish
buckets 29 or other lift elements for collecting aquatic life.
The system 20 further includes a frame 26 for mounting the
water screen 21. The upper sprocket set is housed in a head
portion 27.

[0040] The illustrative modular plastic conveyor belt 21 is
constructed of a series of rows of belt modules. Consecutive
rows are joined together in a hinge joint by a hinge pin
received in a lateral passageway through interleaved hinge
eyes of consecutive rows. Teeth on the sprockets engage drive
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structure in the inner side of the belt. A drive motor 30 at one
end of the belt, illustrated as the upper end, is coupled to the
drive shaft to drive the belt in normal operating conditions in
the direction given by arrow 32. Alternatively, the belt could
be a flat perforated or mesh rubber belt driven between pul-
leys. Multiple perforations, or openings, make the belt
foraminous and suitable for use as a water screen. Examples
of suitable belts and buckets for use in a water screen system
are described in U.S. Pat. Nos. 7,048,850, 7,300,572, 7,393,
451, 7,722,762, 7,776,212, 6,187,184 and 7,575,113 and
8,092,674, which are herein incorporated by reference.
[0041] AsshowninFIG. 3A, ahigh pressure spray emitter,
such as a nozzle 219, is disposed within the water screen 21
downstream of the head 27 for directing high pressure spray
through the water screen to release debris collected by the
water screen. An optional low pressure spray emitter 28 is
disposed downstream of the head on the outside of the water
screen 21 for rinsing the fish buckets 29 and-or adding water
to aquatic life dumped by the lift elements into the collection
device 200. The low pressure spray emitter 28 generally sup-
plies a spray at a pressure that is less than about 45 pounds per
square inch, though the invention is not so limited.

[0042] The illustrative collection device 200, illustrated as
a double trough, is disposed on the downstream side of the
head 27 housing an upper sprocket. However, a collection
device of an embodiment of the invention may be located in
any suitable location. For example, the collection device may
alternatively be located within the water screen for an in-to-
outflow type of water screen, such as described in U.S. Pat.
No. 8,092,674.

[0043] Referring to FIGS. 3A and 3B, the collection device
200 includes a first compartment, illustrated as a first trough
210, for collecting a first set of items, such as aquatic life in
water flow, and a second compartment 220 for collecting a
second set of items, such as debris in water flow. The illus-
trative compartments 210, 220 are adjacent, though the inven-
tion is not so limited, and the compartments may be nonad-
jacent to and-or separate from each other. The collection
device 200 includes a front wall 232, a rear wall 234, a bottom
wall 236 and a dividing wall 238 extending upwards from the
bottom wall 236. Preferably, the tip 232« of the front wall is
close to the water screen 21 so that the second compartment is
adjacent to the outside of the water screen. The dividing wall
238 includes a top portion 241 forming a shield for shielding
items in the first compartment from a high pressure spray
emitted by the high pressure nozzle 219. The illustrative top
portion 241 is substantially impervious to fluid flow to shield
the items in the first trough 210 from a high pressure spray. A
lower portion 242 comprises a filter, embodiments of which
are described below, to allow fluid provided by the high
pressure nozzle, or otherwise present in the second trough
220, to pass at a lower pressure into the first trough 210. The
lower portion 242 is impervious to solids, so that fish, fish
eggs or other items are prevented from passing into the second
trough 220 from the first trough 210. In this manner, the
contents of the first compartment and the second compart-
ment may be separately collected, while ensuring sufficient
water supply for promoting the survival of aquatic life col-
lected in the first compartment.

[0044] Intheillustrative embodiment, the dividing wall 238
includes a bent upper portion 245 to help guide fish from a fish
bucket 29 into the first compartment 210. The tip of the bent
upper portion 245 may be aligned with the inside edge of the
fish bucket to ensure that fish enter the first compartment
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when dumped from the fish bucket. The walls forming the
compartments 210, 220 may be straight, angled, corrugated,
curved, serpentine, or have any suitable configuration and are
not limited to the illustrative embodiment. The walls may be
shaped to promote fluid flow, aquatic life survival or another
desired outcome.

[0045] A high pressure spray emitted by the nozzle 219
within the water screen 21 releases debris from the water
screen. The debris falls into the second compartment 220,
along with the water. The shield 241 blocks or dissipates the
flow of water from the high pressure nozzle to protect aquatic
life dumped into the first compartment 210 from a fish bucket.
Water is allowed to flow through the lower portion 242 into
the first compartment to reduce the necessity of a separate or
high volume water supply for the aquatic life in the first
compartment.

[0046] The troughs 210, 220 can flow in the same direction
or may flow in opposite directions.

[0047] Referring to FIG. 4, in one embodiment, an embodi-
ment of a dividing wall 2381 including a filter for a collection
device comprises a window 250 extending along the length of
the dividing wall formed of or filled with mesh 252. The mesh
250 may extend to the bottom, or be at an intermediate loca-
tion of the dividing wall 2381. The mesh may have any
density or porosity and may be formed of any material suit-
able for blocking the passage of aquatic life while allowing
the passage of water therethrough. For example, in one
embodiment, the mesh is a #8 mesh with openings less than
about 32" to sufficiently block the passage of aquatic life. The
upper portion of the dividing wall 2381 blocks or dissipates
high pressure spray from damaging aquatic life across the
dividing wall 2381.

[0048] In another embodiment, shown in FIG. 5, a filter in
a dividing wall 2832 of a collection device comprises a win-
dow 260 filled with profile bar or wedge wire 262 for allowing
fluid flow while blocking the passage of aquatic life. The
upper portion of the dividing wall 2382 blocks or dissipates
high pressure spray from damaging aquatic life across the
dividing wall 2382.

[0049] In another embodiment, shown in FIG. 6, the col-
lection device filter may comprise perforations 272 or other
openings of any suitable size, shape, density and configura-
tion in the dividing wall 2833 defining first and second com-
partments for allowing fluid flow therebetween, while block-
ing the passage of aquatic life. The upper portion of the
dividing wall 2383 forms a shield that blocks or dissipates
high pressure spray from damaging aquatic life across the
dividing wall 2383.

[0050] As shown in FIG. 7, the collection device filter may
comprise mesh 282 disposed in one or more smaller windows
280 in a dividing wall 2834. The windows 280 may have any
suitable size, shape, number or configuration.

[0051] In another embodiment, shown in FIG. 8, the col-
lection device filter may comprise one or more valves 292
disposed in a dividing wall 2835 for allowing fluid flow
through the dividing wall 2835 while blocking the passage of
aquatic life from the first compartment to the second com-
partment divided by the dividing wall.

[0052] FIG. 9 is a side view of another embodiment of a
collection device 300 suitable for protecting aquatic life while
reducing water usage in a water screen system. The collection
device 300 includes a front wall 332, a rear wall 334, a first
bottom wall 336 intersecting the front wall, a second bottom
wall 337 intersecting the rear wall 334, and a dividing wall,
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illustrated as a lip 338 extending upwards from one of the
bottom walls 337. The collection device 300 thus forms two
compartments: a first compartment 310, such as a trough, for
collecting aquatic life deposited from a fish buckets and a
second compartment 320, such as a trough, for collecting
debris released from a water screen by a high pressure spray.
In the illustrative embodiment, the first bottom wall 336 is
lower than the second bottom wall 337 and connected by a
connecting wall 339, so that the first compartment 310 is
lower than the second compartment 320 to facilitate fluid flow
towards the first compartment from the second. A shield 340
extends into the space between the front wall and rear wall to
protect the first compartment 310 from high pressure spray
directed to the second compartment 320.

[0053] The collection device 300 further includes a filter,
illustrated as a space 343 formed between the shield 340 and
lip 338 that forms a gate to regulate flow between the two
compartments. The gate allows water to flow from the second
compartment 320 into the first compartment, while prevent-
ing aquatic life from flowing from the first compartment into
the second compartment.

[0054] The walls of the collection device 300 may be
straight, angled, curved, corrugated or otherwise configured
1o promote fluid flow, aquatic life survival or another desired
outcome.,

[0055] FIG. 10 illustrates another embodiment of a collec-
tion device 400 suitable for protecting aquatic life while
reducing water usage. The collection device 400 comprises a
front wall 432, a rear wall 434, a bottom wall 436, a divider for
separating the collection device into a first compartment 410
and a second compartment 420, a shield for shielding the first
compartment from a high pressure spray directed to the sec-
ond compartment and a filter for allowing fluid to flow from
the second compartment into the first. In the embodiment of
FIG. 10, the divider, shield and filter are formed by a lip 438
extending upwards from the bottom wall 436 and a suspended
wall 440 extending downwards between the front wall and
rear wall. The lip 438 and suspended wall 440 are offset in the
horizontal direction and overlapping in the vertical direction
so as to form a serpentine passageway 441. The serpentine
passageway is a gate that allows the passage of fluid from the
second compartment 420 into the first compartment 410,
while preventing fish from passing from the first compart-
ment into the second.

[0056] FIGS. 11A-11C show various embodiments of a
collection device including a j-shaped shield that forms a
compartment within a larger compartment. In the embodi-
ment of FIG. 11A, a collection device 500 comprises a front
wall 532, a rear wall 534 and a bottom wall 536. A j-shaped
wall 540 extends into the space between the front wall 532
and rear wall 534 to divide the space into a first compartment
510 for collecting aquatic life and a second compartment 520
in the hook of the “j” for collecting debris. The j-shaped shield
540 protects aquatic life in the first compartment from a high
pressure spray in the second compartment. Water can spill
from the second compartment 520 into the first via opening
541, which forms a filter, while aquatic life is prevented from
passing from the first compartment 510 into the second com-
partment 520.

[0057] As shown in FIG. 11B, the collection device 500'
including a j-shaped shield 540" may include an angled bot-
tom wall 536' to facilitate fluid flow into the first compartment
510" and inhibiting the flow of aquatic life from the first
compartment 510" to the second compartment 520'.
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[0058] As shown in FIG. 11C, the front wall 532" and-or
rear wall 534" of a collection device may be angled to facili-
tate deposition of the aquatic life and debris into the compart-
ments 510" and 520". In addition, the second compartment
520" may have a curved bottom formed by the j-shaped shield
540", In the embodiment of FIG. 11C, the bottom wall 536" of
the collection device 500 is also curved.

[0059] FIG. 12 illustrates another embodiment of a collec-
tion device 600 that allows for separate collection of the
contents of two compartments, while allowing sharing of
water between the two compartments. The collection device
600 comprises a front wall 632, rear wall 634 and bottom wall
636. A shield 640, comprising a wall, extends into the space
between the front wall 632 and rear wall 634. Together with a
filter, illustrates a mesh 652 extending between the shield 640
and the front wall 632, the shield 640 forms a separate first
compartment 610 and second compartment 620. The filter
652 defines at least a portion of the floor of the second com-
partment 620. The first compartment 610 collects aquatic life
from lift elements of an associated water screen and the
second compartment 620 collects debris pushed from the
water screen by a high pressure spray. The shield 640 protects
aquatic life from the high pressure spray. Water passes from
the second compartment 620 into the first compartment
through the mesh filter 652.

[0060] Inanother embodiment, shown in FIG. 13, a collec-
tion device 600' includes a valve 692 or other suitable device
forming a filter in the floor 621 of the second compartment
620" dividing a first compartment 610' from a second com-
partment 620'".

[0061] FIG. 14 illustrates another embodiment of a collec-
tion device 700 of an embodiment of the invention. The
collection device 700 includes a first compartment 710 for
collecting aquatic life, and a second compartment for collect-
ing debris from a water screen. The compartments are formed
by a front wall 732, bottom wall 736, rear wall 734 and central
dividing wall 740 extending from the bottom wall 736. A
deflecting wall 741 deflects high pressure spray directed into
the second compartment 720 from a nozzle 719 to form a
shield. The deflecting wall 741 and dividing wall 740 form a
gate 752 to allow the passage of water, at a reduced pressure
level, into the first compartment 710. The gate 752 and divid-
ing wall 740 prevent aquatic life from passing from the first
compartment 710 into the second compartment 720. Aquatic
life can be collected from the first compartment 710 sepa-
rately from debris collected from the second compartment
720.

[0062] Inaddition to the gate 752, the collection device 700
may include another type of filter for allowing the sharing of
water between the two compartments 710, 710.

[0063] FIGS. 15A and 15B illustrate alternative embodi-
ments of a collection device including a filter. FIG. 15A
shows a collection device 800 comprising a first compartment
810, a second compartment 820 and a filter 852 comprising a
pipe extending from the bottom of the second compartment
820 and connecting to the first compartment 810. The bottom
wall 836 of the first compartment 810 is lower than bottom
wall 837 of the second compartment 820 to facilitate fluid
flow from the second compartment into the first, while pre-
venting or limiting the flow of aquatic life from the first
compartment into the second compartment. The illustrative
pipe 852 is a simple link between the two compartments 810,
820 allowing water to seek its own level. The pipe could have
any suitable configuration. In addition, the filter may com-
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prise multiple pipes connecting the compartments. The pipe
852 may also include a secondary filter, such as a valve, mesh,
screen or other device to block the flow of items, such as
aquatic life and debris, through the pipe 852. The pipe 852
may also be shaped in a P-Trap style configuration to ensure
that the water does not equalize past a certain point, thereby
maintaining a certain water level in at least one compartment.
[0064] A shield, comprising a dividing wall 840, extends
between the first compartment 810 and the second compart-
ment §20.

[0065] Referring to FIG. 15B, the pipe 852' forming a filter
ina collection device 800" may extend between the bottoms of
the first compartment 810' and second compartment 820'. In
the embodiment of FIG. 15B, the compartments §10' and 820'
are level with each other, though the invention is not so
limited.

[0066] FIGS. 16A and 16B illustrate alternate embodi-
ments of a collection device including a filter. In FIG. 16A, a
collection device 900 comprises a first compartment 910,
which may be a trough, and a second compartment 920,
which may also be a trough, separate from the first compart-
ment. The first compartment 910 and second compartment
920 are not adjacent, and have separate side walls spaced
from each other. The contents of the first compartment 910 are
thus protected from a high pressure spray directed into the
second compartment 920. A filter, illustrated as a pipe 952,
extends between and connects compartments, allowing fluid
1o flow from the second compartment into the first, while
preventing aquatic life from passing from the first compart-
ment into the second compartment. The pipe may include a
secondary filter, such as a valve, screen, mesh or other device.
The illustrative pipe 952 extends below the compartments and
connects the floors of the compartment, but the pipe 952 could
be in any suitable location. For example, as shown in FIG.
168, a collection device 900' may comprise a pipe 952'
extending between and connecting interior side walls of two
compartments 910" and 920'.

[0067] Thefilter may beadjustable to vary the flow of water
or another fluid from the second compartment to the first
compartment in a collection device.

[0068] As these few examples suggest, the scope of the
invention is meant to be defined by the claims and not limited
to the details of the described versions.

What is claimed is:

1. A collection device for aquatic life and debris trapped by
a water screen, comprising:

a first compartment for collecting aquatic life trapped by

the water screen;,

a second compartment for collecting debris trapped by the
water screen, the second compartment exposed to a high
pressure spray from a high pressure spray emitter;

a shield for shielding the first compartment from the high
pressure spray; and

a filter for allowing fluid flow from the second compart-
ment to the first compartment while preventing aquatic
life collected by the first compartment from entering the
second compartment.

2. The collection device of claim 1, wherein the first com-
partment comprises a trough and the second compartment
comprises a trough.

3. The collection device of claim 1, wherein the filter com-
prises one of a mesh and wire,

4. The collection device of claim 1, wherein the filter com-
prises a pipe.

Oct.9,2014

5. The collection device of claim 1, wherein the shield
comprises a dividing wall separating the first compartment
from the second compartment, and the filter comprises a
plurality of openings in the dividing wall.

6. The collection device of claim 1, wherein the shield
comprises a dividing wall separating the first compartment
fromthe second compartment, and the filter comprises a valve
in the dividing wall.

7. The collection device of claim 1, wherein the shield
comprises a j-shaped wall dividing the first compartment
from the second compartment, and the filter comprises an
opening between the j-shaped wall and a wall of the collection
device.

8. The collection device of ¢laim 1, wherein the collection
device includes a front wall, a rear wall, a bottom wall and a
dividing wall extending from the bottom wall between the
front wall and rear wall to define the first compartment and
second compartment.

9. The collection device of claim 8, wherein the shield
comprises a suspended wall extending between the front wall
and the rear wall.

10. The collection device of claim 9, wherein the filter
comprises a space between the suspended wall and dividing
wall that allows fluid to flow into the first compartment while
preventing aquatic life from flowing into the second compart-
ment from the first compartment.

11. A collection device for aquatic life and debris trapped
by a water screen, comprising;

a first side wall;

a second side wall;

a bottom wall extending between the first side wall and the

second side wall;

a divider extending into a space between the first side wall
and the second side wall to define a first compartment
and a second compartment; and

a filter in the divider for allowing the passage of fluid
through the divider while preventing the flow of aquatic
life through the divider.

12. The collection device of claim 11, wherein the divider
includes an upper portion that is substantially impervious to
fluid flow and a lower portion comprising the filter.

13. The collection device of claim 11, wherein the first
compartment and the second compartment are troughs.

14. The collection device of claim 11, wherein the filter
comprises one of: mesh, a valve, profile bar, a gate, a pipe and
perforations in the divider.

15. The collection device of claim 11, wherein the divider
comprises a j-shaped wall extending between the first side
wall and the second side wall.

16. The collection device of claim 11, wherein the divider
blocks high pressure spray directed into the second compart-
ment from entering the first compartment.

17. The collection device of claim 11, further comprising a
shield for blocking high pressure spray directed into the sec-
ond compartment from entering the first compartment.

18. A collection device for aquatic life and debris trapped
by a water screen, comprising;

a first compartment for receiving aquatic life trapped by the

water screen,

a second compartment adjacent to the first compartment
for receiving debris trapped by the water screen; and

a divider separating the first compartment from the second
compartment, the divider comprising a wall including a
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plurality of openings for placing the first compartment in
fluid communication with the second compartment.

19. The collection device of claim 18, wherein the open-
ings are formed in a mesh that allows the flow of fluid from the
second compartment into the first compartment and blocks
the passage of aquatic life from the first compartment into the
second compartment.

20. A water screen system, comprising:

a traveling water screen including lift elements;

a high pressure nozzle for applying a high pressure fluid
spray to the water screen to release debris from the water
screen; and

a collection device for collecting aquatic life and debris
collected by the water screen, the collection device com-
prising a first compartment for collecting aquatic life
from the lift elements, a second compartment for col-
lecting debris from the water screen released by the high
pressure fluid spray, and a filter for allowing fluid flow
from the second compartment to the first compartment
while preventing aquatic life from entering the second
compartment from the first compartment.

21. The water screen system of claim 20, wherein the high
pressure nozzle is located within the water screen and the
collection device is located outside the water screen.

22. The water screen system of claim 20, wherein the
collection device is located within the water screen.

® % % % %
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DEVICE FOR CLEANING LARGE QUANTITIES
OF WATER FROM RAKINGS

BACKGROUND OF THE INVENTION

The invention is related to a device for cleaning large
quantities of water and rakings at overflow edges. In
different applications the necessity arises to sieve and
clear rakings of large quantities of water. When, for
instance, a large quantity of cooling water is to be taken
from a river, an overflow edge is usually created, and
the overflowing water is used. This should, depending
on the requirements, be free of matter ranging from
rakings to suspended particles. Local sewage technique
also has the problem to sieve large quantities of water,
especially during and after the event of a heavy rain,
e.g. a thunderstorm. Then a large quantity of water is
accumulated in a relatively short time, which the sew-
age plant is not designed to cope with. Rain reservoirs
and rain overflow basins are then used, to store the
surplus quantity of water intermediately and to work it
off after the end of the rain event. But such rain reser-
voirs also have a limited capacity, which in some cases
will be exceeded, so that the surplus water will then be
routed e.g. into a river untreated. Especially during
such thunderstorms or after dry weather periods the
water carries a lot of dirt that should be separated off.

A device of the above described type is known from
the German Offenlegungsschrift 40 37.884. The separa-
tion area is formed to be a section of a cylinder jacket
and arranged with its axis lying parallel to the overflow
edge. The separation area extends over about 90° of tile
cylinder jacket, and the axis of the cylinder jacket is
provided a distance corresponding to about the radius
of the cylinder jacket below the overflow edge, so that
the water flowing over the overflow edge is supplied at
about the highest point of the cylinder jacket. The sepa-
ration area is thereby limited in area, and there is the
danger that after a blocking of the separation area the
water will flow over the device into a drainage channel
untreated. A takeover device, which is driven about the
axis of the cylinder jacket, is assigned to the separation
area for removing the rakings separated at the separa-
tion area. The takeover device is driven by the over-
flowing water itself, so that the drive is dependant on
the water level above the overflow edge. At a low
water level there is the danger that the takeover device
is not driven anymore. At a high water level there is the
danger that the separation area, which is limited in area,
is blocked quickly and that the following water flows
over it untreated.

SUMMARY OF THE INVENTION

It is the object of the invention to provide a device of
the type described above, with which large quantities of
water can be cleaned reliably, without the danger of the
separation area being blocked.

According to the invention this is achieved when the
separation area with its axis is arranged at about the
height of the overflow edge and extends arching to the
top or bottom over about 180° of the lying cylinder
jacket, so that there is a forced flow through the separa-
tion area, and that a transverse conveyor for transport-
ing the separated rakings to the side is provided.

This device provides an effectively enlarged separa-
tion area. The axis of the cylinder jacket of the separa-
tion area in the form of a cylinder jacket is arranged at
the same height as the overflow edge, so that there is
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the possibility to make use of the enlarged separation
area. There is a forced flow, i.e. the incoming liquid
must pass through the separation area. Should the
driven takeover device fail the water level will rise and
a further section of the separation area, which is not
blocked, is provided. At most the water level will rise
here. Insofar there is the possibility to use an intermit-
ting drive for the takeover device and to control this in
dependence of the water level. It is also possible,
though, to operate the takeover device continually or at
regular intervals with a time control. By this a continu-
ally self cleaning device is created, which has a great
operating reliability. The device allows for the separa-
tion and removal of the rakings from the large quantity
of water, so that these rakings, e.g. leaves, branches,
drink cans etc., must not be separated once more.

A transverse conveyor for transporting the separated
rakings to the side is provided, so that the direction of
flow of the water does not have to be changed. The
transverse conveyor has the object to take over the
rakings from the takeover device and to laterally trans-
port them away. As a transverse COnveyor a screw
conveyor device with a housing,a conveyor helix, and a
drive may be provided. The axis of the screw conveyor
device again extends parallel to the axis of the cylinder
section of the separation device as well as parallel to the
overflow edge. The rakings are transported away by
the transverse conveyor and can be deposited in e.g. a
container.

The separation area may be comprised of a number of
grating bars arranged parallel to each other. A comb-
like rake penetrating the grating bars may be provided
as the takeover device. The separation area thereby is
formed at a grating of grating bars, where the grating
bars; are arranged along perimeter lines of the cylinder
and extend over part of the perimeter. Between neigh-
boring grating bars there is a distance through which
the comb-like rake penetrates, so that the rakings are
removed from the separation area and transported away
from the region of the water flowing through by the
comb-like rake. At the same time the separation area is
cleaned at each pass of the comb-like rake. The distance
between the grating bars is decisive for the degree of
separation. With relatively large quantities of water the
rakings are separated in the sense of a rough cleaning of
the water.

It is also possible that the separation area consists of a
screen and that the takeover device is provided as a
conveyor helix. The conveyor helix then brushes along
the screer with its perimeter and carries the separated
rakings along. The formation of a separation area at a
screen allows for a finer sieving, that is to remove rela-
tively smaller rakings from the water. The geometry of
the holes or slits in the screen is decisive for the sepa-
rated rakings.

In this embodiment the conveyor helix in conjunction
with the screen forms the transverse conveyor.

‘When the separation area is formed at a grating as a
section: of a cylinder jacket, the separation area may be
provided on the outside or inside of the grating bars.
When the separation takes place on the outside, the
grating bars extend from the overflow edge arching
upwards and then again downwards. When the separa-
tion area is formed on the inside, the grating bars extend
arching downwards from the overflow edge and then
rise again, forming a trough for the separated rakings.
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A passing-on device, which is formed in a comb-like
fashion and penetrates the grating bars, may be assigned
to the separation area and the takeover device. This
passing-on device has the object to take over the rakings
from the takeover device and to route them into the
following transverse conveyor. The passing-on device
itself is arranged movable, in order to conduct the tem-
porarily stored rakings into the transverse conveyor
and thereby be cleaned itself, to be able to conduct more
rakings at the next pass of the takeover device.

The passing-on device is suitably supported swivel-
ling outside the perimeter of the takeover device and
has a stop for a cam arranged on the shaft of the take-
over device. This has the advantage that the passing-on
device is moved and cleaned at regular intervals by the
drive of the takeover device.

The passing-on device is supported above the trans-
verse conveyor and reaches with its comb-like teeth
into the perimeter of the takeover device.

When the takeover device is formed to be a screw
conveyor device, with a housing functioning as a
screen, then this device forms the transverse conveyor
at the same time. The conveyor helix may then merge
into an upwards directed conveyor, for instance to
enable or make easier the dropping of the rakings into a
container.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be further explained and described
by means of preferred embodiments. The drawings
show:

FIG. 1 a vertical cut through the major parts of the
device in a first embodiment,

FIG. 2 a similar representation of a second embodi-
ment,

FIG. 3 a vertical cut through a device in a third em-
bodiment, and

FIG. 4 a side view of the device as shown in FIG. 3.

DETAILED DESCRIPTION

-In the area of a vertical wall 1 an overflow edge 2 is
formed, over which the large quantity of water 3 to be
sieved flows in the direction of the arrow 4. The quan-
tity of water 3 stems from a reservoir, a river or such.
Connecting to the overflow edge 2 with respect to wall
1 is an overflow basin 5, into which only cleaned water
passes, which can be removed therefrom or conducted
elsewhere.

The new device is shown with its major parts relative
to the overflow edge 2. There are arched grating bars 6
arranged at a distance next to each other, which extend
over about 180° of a lying cylinder jacket 7, whose axis
8 is arranged parallel to and at the height of the over-
flow edge 2! The grating bars 6 have continuations 9
directed at the overflow edge 2, with which they are
supported on the overflow edge 2. The fastening of the
device at the place of deployment is not shown further.

The grating bars 6, whose number and distance in
between, in the direction of the axis 8, can be chosen
constructively, form on their outer side the separation
area 10, which starts at the overflow edge 2 and extends
arched upwards. It can be seen that the separation area
10 can expand with the quantity of water above the
overflow edge 2. By this the separation area 10 adapts

. itself to the quantity of water, so that it is available for
different quantities of water. The grating bars 6 are
immovable.
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A takeover device 11, which has a shaft 12 and radi-
ally extending arms 13, is assigned to the grating bars 6
and the separation area 10 formed thereof. Fingers 14,
whose geometry and arrangement are matched to the
arrangement of the grating bars 6, are connected to the
arms 13. The fingers 14 reach through the gaps between
the grating bars 6 and extend beyond the outer circum-
ference of the cylinder jacket 7 with respect to the
separation area 10 by a certain amount. The shaft 12 of
takeover device 11 is circularly driven by a motor not
depicted, e.g. an electric motor, in the direction of the
arrow 15 continually or at regular intervals, whereby
the fingers 14 of the takeover device enter into gaps
between the grating bars 6 in the area of the overflow
edge 2 and transport the rakings separated at the separa-
tion area 10 upwards. The rakings come out of the area
of the quantity of water 3 and fall over the downwardly
arched part of the grating bars 6 into the transverse
conveyor 16, which may have 2 housing 17 open at the
top, a driven shaft 18 and a conveyor helix 19. It goes
without saying that the shaft 18 is driven turning by a
drive not depicted, so that the dropped rakings are
moved away sideways. With the exception of the sepa-
ration area 10, through which the water flows, the sepa-
rated rakings are above an indicated drop-over line 20
and thereby outside of the water. It can be seen that the
capacity of the overflow basin 5 is limited by the height
of the overflow edge 2, so that the cleaned water has to
be removed from this basin or conducted elsewhere.
For storage the overflow basin 5 has to be formed large
enough.

In order to make the transport of the rakings from the
takeover device 11 to the transverse conveyor 16 easier
or better, the device may have a passing-on device 21.
The passing-on device has as major parts a comb-like
rake 22, the fingers or rods of which also extend
through the gaps between the grating bars 6. The fin-
gers or rods are supported swivelling about a horizontal
axis 23 in a limited way and extend from the outside into
the inside of the cylinder jacket 7, by which the grating

. bars 6 are interspersed. In FIG. 1 one extreme position

of the passing-on device 21 is shown, which is secured
for instance by a stop not shown. Some or all of the
fingers or rods of the passing-on device 21 have on their
lower side on the inner side of the device a stop 24,
whose downwards turned surface works together with
a cam 25 that is mounted in a non-rotating way on the
shaft 12. When the shaft 12 and therefore also the cam
25 turn the passing-on device 21 is lifted into a steeper
position, so that rakings deposited on the outer free
surface of the rake 22 slide down on the now steeper
passing-on device and fall into the transverse conveyor
16. At the same time the passing-on device 21 serves to
transport the rakings over the upper edge 26 of the
housing 17 of the transverse conveyor 16. So one ad-
vantage of the passing-on device 21 is that the trans-
verse conveyor 16 can be arranged relatively high.
When the transverse conveyor 16 is arranged in the
lower part relatively to the cylinder jacket 7, the pass-
ing-on device 21 is not needed in most cases. Otherwise
the object of the passing-on device 21 is to make sure
that no separated rakings get into the cleaned water of
the overflow basin 5.

FIG. 2 shows a further embodiment of the device,
which in principal is built similarly as the device of
FIG. 1, so that reference can be made to the description
regarding that. Deviating from the embodiment of FIG.
1 the grating bars 6 are in this case arranged not in the
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upper section of the cylinder jacket 7 but in the lower
section in a immovable fashion, so that the separation
area 10 is formed on the inside of the grating bars 6. The
takeover device 11 may be formed identically as in the
embodiment of FIG. 1. The fingers 14 may be formed
arched in the direction shown. A radially straight exten-
sion of the fingers 14 is also possible. It can be seen here
that the fingers 14 extend relatively further through the
separation area 10 in a radial direction, so that a corre-
sponding amount of rakings can be transported upwards
by the fingers 14, when the fingers 14 protrude over the
area of the grating bars 6 and the drop-over line 20 of
the quantity of water 3.

The passing-on device 21 is depicted in its initial
position by a solid line and in its swung up position by
the broken line. The broken line position is attained by
swinging over the cam 25 and the stop 24 in the direc-
tion of the arrow 27. The rakings then slide in the direc-
tion of the arrow 28 into the transverse conveyor 16. Of
course a conveyor belt could be provided instead of the
transverse conveyor 16. '

The embodiment of FIG. 3 is a structural unification
of the separation area 10, the takeover device 11 and the
transverse conveyor 16. The separation area 10 is
formed to be the inner surface of a screen 29, which also
extends over a part of the perimeter of a cylinder jacket
7. The screen 29 is fashioned to be open towards the
quantity of water 3 and connects with a continuation 9
to the overflow edge 2. The screen 29 has breakings,
e.g. holes or slits, whose geometry and arrangement is
adjusted to the size of the rakings to be separated. The
takeover device 11 in form of a conveyor helix 30,
which is supported preferably shaftless in the housing-
like screen 29 and driven accordingly, is assigned to the
separation area 10. The outer edge of the conveyor
helix 30 brushes again and again along the screen 29 and
especially along the separation area 10, so that the rak-
ings are taken and moved sideways in the direction of
the axis 8.

It can be seen from FIG. 4 that the device can be
continued in an upwards directed conveyor line 31, in
the housing 32 of which a motor 33 driving a shaft 34
with a conveyor helix 35 is provided. The shaft 34 may
be connected to a cardan joint 36 and a shaft stub 37,
which carries and drives the conveyor helix, which for
most of its length i§ shaftléss. A lid 38 may be provided,
so that the rakings can be removed and carried away at
this position. Usually, though, the rakings are trams-
ported up the conveyor line 31 and dropped through a
discharge chute 39 into a container 40.

While the foregoing specification and drawings de-
scribe a preferred embodiment of the invention, it will
be understood by those skilled in the art that variations
and modifications of the disclosed embodiment may be
made without departing from the spirit and scope of the
invention as described by the following claim.

LIST OF REFERENCE NUMERALS

1—wall
2—overflow edge
3-——quantity of water
4—arrow
5—overflow basin
6—grating bar
7—cylinder jacket
8—axis
9—continuation
10—separation area
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40
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65

11—takeover device
12—shaft

13—arm

14—finger
15—arrow
16—transverse conveyor
17—housing
18—shaft
19——conveyor helix
20——drop-over line
21—passing-on device
22—rake

23—axis

24—stop

25—cam

26—edge
27—arrow
28—arrow
29—screen
30—conveyor helix
31—conveyor line
32—housing
33—motor
34shaft
35—conveyor helix
36—cardan joint
37—shaft stub
38—I1id
39—discharge chute
40—container

I claim:

1. A device for collecting and removing material and
debris from a liquid flow passing into an overflow basin,
the basin having a generally horizontal bottom watl and
at least one generally vertical wall extending upward
therefrom to form the basin, comprising:

an elongated substantially horizontal overflow edge
over which the fluid flow passes downwardly into
the basin, said overflow edge being formed at the
top of the generally vertical wall forming the basin;

an elongated filter screen, said filter screen being
supported overflow edge, the filter screen having
an elongated axis extending parallel to the over-
flow edge, wherein said axis is positioned at the
same height as the overflow edge above the basin;

said filter screen being formed as a screen for a cylinder
having an elongated side opening extending the
length of the filter screen along the overflow edge
for receiving the liquid flow passed over said .
overflow edge, wherein said filter screen extends
through an are of no less that one-hundred (180)
degrees; .

a separation area formed on that portion of said filter
screen through which the liquid flow passes down-
wardly into the basin for collecting material and
debris from the liquid flow passed therethrough;
and

takeover device means for removing the material and
debris collected on said separation area from said
filter screen. '

2. The device of claim 1 wherein said takeover device

means comprises:

a screw conveyor, wherein said screw conveyor has
a conveyor helix with a shaft extending along the
axis of said filter screen:

means for rotating said conveyor helix about said
shaft:

wherein said conveyor helix rotates about said shaft
and brushes along the separation area and the fiiter
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screen to remove material and debris collected
thereon from said filter screen.

3. The device of claim 2 wherein said conveyor helix
moves the material and debris collected on said filter
screen transverse to the direction of the liquid flow
passing over the overflow edge.

4. The device of claim 2 further comprising a con-
veyor line, wherein said conveyor line is connected to
said screw conveyor and transports the collected mate-
rial and debris from said screw conveyor upward
toward a discharge chute.

5. The device of claim 1, wherein said filter screen
comprises a plurality of spaced apart grating bars.

6. A device for collecting and removing rakings from
a flow of water (3), from a rainwater reservoirs the flow
of water passing downward into a basin (5), comprising:

a generally horizontal overflow edge (2) over which

the flow of water passes into the basin said over-
flow edge being formed at the top of a generally
vertical wall forming the basin; '
an elongated concave filter screen (29), said filter
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screen being supported on the overflow edge, the
filter screen having a longitudinal axis (8) oriented
parallel to and at the same height as the overflow
edge above the basin, said filter screen formed as a
section for a cylinder extending in an are of more
than one hundred-eighty (180) degrees about said
longitudinal axis and defining an elongated opening
extending the length of the cylinder along the
overflow edge for receiving the flow of water and
the rakings in said concave filter screen and collect-
ing the rakings thereon;

elongated helical conveyor means (30) rotatably

mounted in and extending along the length of said
concave filter screen; and

drive means (33) for rotating said helical conveyor

means approximately about the longitudinal axis of
said concave filter screen for urging the rakings
collected on the concave filter screen away from
the flow of water entering the concave filter

screen.
* * * * *



