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DEBRIS CARTS AND SYSTEMS AND METHODS OF USING SAME

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit of the filing date of U.S. Patent
Application No. 15/487,149, filed on April 13, 2017, which application is hereby

incorporated by reference herein in its entirety.
FIELD

[0002] This invention relates to carts for receiving debris from a jobsite, as well as

systems and methods for using such carts to process debris.
BACKGROUND

[0003] Conventional techniques for processing debris generated at a jobsite require that
the debris be handled by a large number of workers. Typically, a large dumpster is delivered
to a jobsite using a roll-off truck. A large designated area is required for placement, loading,
and unloading of the dumpster. Thus, the dumpster typically remains in a fixed location,
which is often inconveniently located a long distance from the location where debris is
generated or obtained. Consequently, debris is often piled up on ground or floor surfaces to
be transported to the dumpster at a later time. Usually, at least two separate handling
operations (piling of debris, transport of debris) are required to position the debris in the
dumpster. The dumpster typically receives all types of debris from a jobsite and remains
open to permit positioning of material within the dumpster at any time. Not surprisingly,
such dumpsters are often filled with a wide variety of debris types, making it difficult to
separate recyclable materials from other materials. Additionally, because the dumpsters are
easily accessible by members of the public, the dumpsters often are filled with non-jobsite

waste.

[0004] Thus, there is a need for improved systems and methods for processing debris
generated at a jobsite. In particular, there is a need for systems and methods that minimize
the number of handling operations required to process debris generated at a jobsite. There is
a further need for systems and methods that improve the efficiency, reliability, and/or

security of debris processing.



SUMMARY

[0004a] According to a first aspect of the present invention, there is provided a system for
processing debris, the system comprising:

a plurality of bins capable of receiving debris, each bin comprising:

a base assembly having a base that is configured for selective movement about
and between an open position and a closed position, and an actuator operatively coupled
to the base and operable to effect selective movement of the base about and between the
open position and the closed position; and

a plurality of walls coupled to and extending upwardly from the base, wherein the
plurality of walls and the base cooperate to define an interior space;

wherein as the base of each bin moves from the closed position toward the open
position, the base is configured to dispense debris from the interior space of the bin
through the base;

a downstream conveyor assembly configured to deliver debris toward the plurality of
bins, wherein the downstream conveyor assembly has a top surface that is positioned in
communication with at least one wall of each bin of the plurality of bins to facilitate delivery of
debris into the interior space of each bin; and

a system controller having at least one processor and at least one memory in
communication with the at least one processor, wherein the system controller is
communicatively coupled to the actuator of each bin of the plurality of bins,

wherein each bin of the plurality of bins comprises a load cell configured to produce an
output corresponding to a weight of debris within the respective bin, and
wherein the system controller is configured to:
receive and store the output from the load cell of each respective bin of the plurality of
bins;
determine a total weight of debris within the plurality of bins; and

associate the determined total weight with at least one identifier corresponding to at least
one cart within which the debris was collected before unloading of the debris within the system.
[0004b] According to a second aspect of the present invention, there is provided a method of
processing debris, comprising:

positioning a plurality of bins along a downstream conveyor assembly having a top
surface, each bin comprising a base assembly having a base that is configured for selective
movement about and between an open position and a closed position, and an actuator operatively
coupled to the base and operable to effect selective movement of the base about and between the
open position and the closed position, and a plurality of walls coupled to and extending upwardly



from the base, wherein the plurality of walls and the base cooperate to define an interior space,
and wherein the top surface of the downstream conveyor assembly is positioned in
communication with at least one wall of each bin of the plurality of bins to facilitate delivery of
debris into the interior space of each bin;

transporting debris along the top surface of the downstream conveyor assembly relative
to a conveyor axis;

selectively moving the debris into the plurality of bins, wherein each bin of the plurality
of bins comprises a load cell that produces an output corresponding to a weight of debris within
the respective bin;

receiving, using a system controller, the output from the load cell of each respective bin
of the plurality of bins;

determining, using the system controller, a total weight of debris within the plurality of
bins;
associating, using the system controller, the determined total weight with at least one

identifier corresponding to at least one cart within which the debris was collected before
unloading of the debris for processing;

activating the actuator to effect movement of the bases of the plurality bins from the
closed position toward the open position; and

unloading debris from the plurality of bins into a plurality of containers positioned below
respective bins of the plurality of bins.

[0004c] There is provided a debris bin, comprising:
a base assembly comprising:

a base that is configured for selective movement about and between an open
position and a closed position, and

an actuator operatively coupled to the base and operable to effect selective
movement of the base about and between the open position and the closed position; and

a plurality of walls coupled to and extending upwardly from the base, wherein the
plurality of walls and the base cooperate to define an interior space,

wherein as the base of each bin moves from the closed position toward the open position,
the base is configured to dispense debris from the interior space of the bin through the base.

[0005] There is also provided a system for processing debris. The system can have at least
one cart, a lifting apparatus, and a first conveyor
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assembly (e.g., an upstream conveyor assembly). Each cart can have a base, a plurality of
wheels extending downwardly from the base relative to a vertical axis, and a plurality of walls
extending upwardly from the base. The walls and the base of each cart can cooperate to define a
debris-receiving space. The lifting apparatus can have at least one arm assembly configured to
engage a portion of the base of a respective cart of the at least one cart when the cart is in a
resting position. Following engagement between the at least one arm assembly and the cart, the
at least one arm assembly of the lifting apparatus can be selectively rotatable relative to a
rotational axis to move the cart about and between the resting position and an unloading position.
The cart can reach the unloading position following rotational movement of the at least one arm
assembly of the lifting apparatus along an arcuate path having an arc length ranging from about
130 degrees to about 170 degrees. The first conveyor assembly can be configured to receive
debris from the at least one cart when the at least one cart is in the unloading position.

[0006] The system can further comprise a plurality of bins capable of receiving debris.

Each bin can have a base assembly having a base that can be configured for selective movement
about and between an open position and a closed position, and an actuator that can be operatively
coupled to the base and operable to effect selective movement of the base about and between the
open position and the closed position. Each bin of the plurality of bins can have a plurality of
walls coupled to and extending upwardly from the base. The plurality of walls and the base can
cooperate to define an interior space. The system can further include a downstream conveyor
assembly configured to deliver debris toward the plurality of bins. The downstream conveyor
assembly can have a top surface that is positioned in communication with at least one wall of
each bin of the plurality of bins to facilitate delivery of debris into the interior space of each bin.
As the base of each bin moves from the closed position toward the open position, the base can be
configured to dispense debris from the interior space of the bin through the base.

[0007] There is also provided a method for processing debris. The method can include
providing at least one cart to a jobsite, transporting the at least one cart from the jobsite to a
debris processing facility, and effecting engagement between at least one arm assembly of a
lifting apparatus and a first cart of the at least one cart. Each cart can
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have a base, a plurality of wheels extending downwardly from the base relative to a vertical axis,
and a plurality of walls extending upwardly from the base. The walls and the base of each cart
can cooperate to define a debris-receiving space. The debris processing facility can include a
lifting apparatus and a first conveyor assembly. Following engagement between the at least one
arm assembly and the first cart, the method can include selectively rotating the at least one arm
assembly of the lifting apparatus relative to a rotational axis to move the first cart from a resting
position to an unloading position. The first cart reaches the unloading position following
rotational movement of the at least one arm assembly of the lifting apparatus along an arcuate
path having an arc length ranging from about 130 degrees to about 170 degrees. With the first
cart in the unloading position, the first conveyor assembly can receive debris exiting the first
cart. The first conveyor assembly (e.g., upstream conveyor assembly) can then deliver the debris
onto a downstream conveyor assembly, which in turn, can transport the debris to a position
corresponding to (e.g., in alignment or communication with) at least one bin of the plurality of
bins such that the debris can be moved into the at least one bin of the plurality of bins. Once each
bin of the at least one bin contains a desired amount of debris, the actuator associated with the
base assembly of each bin can be activated to effect movement of the base of the bin from the
closed position toward the open position. With the base situated in the open position, the debris
from the at least one bin can be unloaded into at least one container positioned below the at least

one bin.

[0008] There is provided a debris cart having a base, a plurality of wheels extending
downwardly from the base relative to a vertical axis, a plurality of walls extending upwardly
from the base of the base assembly, and a plurality of receptacles extending downwardly from
the base. The plurality of walls cooperate with the base to define a debris-receiving space. The
plurality of walls can include opposed front and back walls and opposed first and second side
walls. The first and second side walls extend between and are connected to the front and back
walls. Each wall of the plurality of walls has a rounded upper edge. The front and back walls
have respective outer surfaces. Moving from the respective rounded upper edges of the front and
back walls to the base, the outer surfaces of the front and back walls are axially tapered at a first
taper angle relative to the vertical axis. The first and second side walls have respective outer
surfaces. Moving from the rounded upper edge of each side wall to the base, the outer surfaces
of the first and second side walls are axially tapered at a second taper angle relative to the
vertical axis. The plurality of receptacles can include: a first set of receptacles having at least

one row of
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receptacles aligned relative to a longitudinal axis extending through the opposed first and
second side walls of the cart; and a second set of receptacles having at least one row of
receptacles aligned relative to a transverse axis extending through the opposed walls of the

cart.

[0009] Additional advantages of the invention will be set forth in part in the description
which follows, and in part will be obvious from the description, or can be learned by practice
of the invention. The advantages of the invention will be realized and attained by means of
the elements and combinations particularly pointed out in the appended claims. It is to be
understood that both the foregoing general description and the following detailed description

are exemplary and explanatory only and are not restrictive of the invention, as claimed.
DESCRIPTION OF THE FIGURES

[0010] These and other features of the preferred embodiments of the invention will
become more apparent in the detailed description in which reference is made to the appended

drawings wherein:

[0011] FIG. 1 is a front perspective view of an exemplary cart as disclosed herein;
[0012] FIG. 2 is a front elevational view of the cart of FIG. 1;

[0013] FIG. 3 is a cross-sectional side elevational of the cart of FIG. 1, taken at line 3-3;
[0014] FIG. 4 is a right side elevational view of the cart of FIG. 1;

[0015] FIG. 5 is a top plan view of the cart of FIG. 1;

[0016] FIG. 6 is a bottom plan view of the cart of FIG. 1;

[0017] FIG. 7 is a cross-sectional side elevational view of a plurality of carts positioned

in a stacked configuration as disclosed herein;

[0018] FIG. 8A is a schematic diagram depicting an exemplary system for processing

debris as disclosed herein;
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[0019] FIG. 8B is a side elevational view of an exemplary lifting apparatus as disclosed

herein;
[0020] FIG. 8C is a front elevational view of the lifting apparatus of FIG. 8B;

[0021] FIG. 9 is a schematic diagram depicting an exemplary system for processing

debris as disclosed herein;

[0022] FIG. 10A is a side view of an exemplary bin having a base situated in a closed

position as disclosed herein;

[0023] FIG. 10B shows the exemplary bin of FIG. 10A, with the base moved to an open

position as disclosed herein;
[0024] FIG. 10C is a rear view of the exemplary bin of FIG. 10A;

[0025] FIG. 11 is a schematic diagram depicting an exemplary system for processing

debris that includes a plurality of bins as disclosed herein;

[0026] FIG. 12 is a side view of an exemplary system for processing debris, showing a
downstream conveyor assembly having a top surface that is positioned in communication

with at least one wall of a bin as disclosed herein;

[0027] FIG. 13 is a side view of an exemplary system for processing debris, showing an
arrangement in which a downstream conveyor assembly is situated between opposing bins as

disclosed herein;

[0028] FIGS. 14A-14F are schematic diagrams of an exemplary bin, showing the
sequential movement of the base from the closed position (FIG. 14A) toward the open
position (FIGS. 14B-14C), followed by discharge of debris from the interior space of the bin
(FIGS. 14D-14E), and subsequent retumn of the base to the closed position as disclosed herein
(FIG. 14F); and

[0029] FIG. 15 is a schematic diagram depicting an exemplary system for processing

debris as disclosed herein.
DETAILED DESCRIPTION

[0030] The present invention can be understood more readily by reference to the
following detailed description, examples, drawings, and claims, and their previous and
following description. However, before the present devices, systems, and/or methods are

disclosed and described, it is to be understood that this invention is not limited to the specific
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devices, systems, and/or methods disclosed unless otherwise specified, as such can, of course,
vary. Itis also to be understood that the terminology used herein is for the purpose of

describing particular aspects only and is not intended to be limiting.

[0031] The following description of the invention is provided as an enabling teaching of
the invention in its best, currently known embodiment. To this end, those skilled in the
relevant art will recognize and appreciate that many changes can be made to the various
aspects of the invention described herein, while still obtaining the beneficial results of the
present invention. It will also be apparent that some of the desired benefits of the present
invention can be obtained by selecting some of the features of the present invention without
utilizing other features. Accordingly, those who work in the art will recognize that many
modifications and adaptations to the present invention are possible and can even be desirable
in certain circumstances and are a part of the present invention. Thus, the following
description is provided as illustrative of the principles of the present invention and not in

limitation thereof.

[3P P

[0032] As used throughout, the singular forms “a,” “an” and “the” comprise plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to “an
engagement element” can comprise two or more such engagement elements unless the

context indicates otherwise.

[0033] Ranges can be expressed herein as from “about™ one particular value, and/or to
“about” another particular value. When such a range is expressed, another aspect comprises
from the one particular value and/or to the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent “about,” it will be understood that the
particular value forms another aspect. It will be further understood that the endpoints of each
of the ranges are significant both in relation to the other endpoint, and independently of the

other endpoint.

[0034] As used herein, the terms “optional” or “optionally” mean that the subsequently
described event or circumstance can or cannot occur, and that the description comprises

instances where said event or circumstance occurs and instances where it does not.

[0035] The word “or” as used herein means any one member of a particular list and also

comprises any combination of members of that list.

[0036] As used herein, the terms “first conveyor assembly” and “upstream conveyor

assembly” are used interchangeably to refer to a conveyor assembly that is configured to
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receive debris from at least one cart when the cart is in an unloading position, as described

herein.

[0037] As used herein, the terms “second conveyor assembly” and “downstream
conveyor assembly” are used interchangeably to refer to a conveyor assembly that receives
debris from a first conveyor assembly or an upstream conveyor assembly as disclosed herein.
Optionally, the second conveyor assembly and the downstream conveyor assembly can be

configured to deliver debris toward a plurality of bins, as described herein.

[0038] Described herein with reference to FIGS. 1-15 are carts, bins, systems, and
methods for processing debris. As used herein, the term “debris”™ refers to any discarded
material, including, for example and without limitation, waste materials, rubbish, and the

remains of broken down or destroyed materials.

[0039] In exemplary aspects, a system 100 for processing debris can comprise at least
one cart 10. In these aspects, the cart 10 can have a base 20, a plurality of wheels 70
extending downwardly from the base relative to a vertical axis 12, and a plurality of walls 22,
30, 36, 42 extending upwardly from the base. It is contemplated that the base can optionally
have a rectangular shape, although other shapes are possible. The wheels 70 can permit
selective movement of the cart 10 to achieve desired positioning and orientation of the cart.
Optionally, in exemplary aspects, the wheels 70 can comprise casters as are known in the art.
In these aspects, it is contemplated that the plurality of wheels 70 can comprise four casters
positioned proximate respective corners of the base 20 as shown in FIGS. 1-6. Optionally,
the casters can be polyurethane casters, such as, for example and without limitation, six-inch
polyurethane casters as are known in the art. It is contemplated that the use of casters can
provide stability to the cart 10 while also making the cart easier to roll and reducing floor
markings. In exemplary aspects, the casters can comprise a pair of swivel casters positioned
proximate either the first or second side wall and a pair of rigid/fixed casters positioned
proximate the other side wall. As shown in FIGS. 1 and 5, the walls 22, 30, 36, 42 and the
base 20 of each cart 10 can cooperate to define a debris-receiving space 50. In use, the
debris-receiving space 50 can be configured to receive debris as further disclosed herein.
Optionally, although not shown, it is contemplated that each cart 10 can be provided with a
lid that contains and conceals debris within the cart as the cart is selectively moved around a
jobsite or debris processing location. In exemplary aspects, each cart 10 can comprise a lid
formed from hard plastic as is known in the art. In further exemplary aspects, each cart 10

can comprise a lid formed from a rimmed lid comprising soft elastic material as is known in
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the art. It is contemplated that the lid of each cart can comprise a single-piece lid or a
plurality of lid portions that are independently moveable and that cooperate to define the lid.
In exemplary aspects, it is contemplated that the lid can be pivotally coupled to one of the
walls of the cart in a conventional manner (e.g., by a hinge connection). Optionally, in
further exemplary aspects, it is contemplated that each cart 10 can be provided with one or
more exterior bumper assemblies as are known in the art to reduce and/or eliminate scuffing
or damage to walls and other surfaces as the carts are moved throughout a jobsite or debris

processing location.

[0040] In further exemplary aspects, as shown in FIGS. 1-6, the plurality of walls of
each cart 10 can comprise opposed front and back walls 22, 30 and opposed first and second
side walls 36, 42 that extend between and are connected to the front and back walls. In these
aspects, it is contemplated that each wall of the plurality of walls of each debris cart 10 can
have a rounded upper edge 52. It is contemplated that the rounded (e.g., capped) edges of
each cart 10 can prevent and/or reduce hand or limb injury during use of the cart. In still
further exemplary aspects, the front and back walls 22, 30 of each cart have respective outer
surfaces 26, 32 and respective inner surfaces 28, 34. In these aspects, as shown in FIG. 4,
moving from the respective rounded upper edges 52 of the front and back walls 22, 30 to the
base 20 of the cart 10, the outer surfaces 26, 32 of the front and back walls can be axially
tapered at a first taper angle 54 relative to the vertical axis 2. In exemplary aspects, it is
contemplated that the first taper angle 54 can range from about 0.3 degrees to about 10
degrees, from about 0.4 degrees to about 5 degrees, or from about 0.5 degrees to about 1.5
degrees. In still further exemplary aspects, the first and second side walls 36, 42 can have
respective outer surfaces 38, 44 and respective inner surfaces 40, 46. In these aspects,
moving from the rounded upper edge 52 of each side wall 36, 42 to the base of the cart 10,
the outer surfaces 38, 44 of the first and second side walls can be axially tapered at a second
taper angle 56 relative to the vertical axis 2. In exemplary aspects, it is contemplated that the
first taper angle 54 can range from about 0.3 degrees to about 10 degrees, from about 0.4
degrees to about 5 degrees, from about 0.5 degrees to about 3 degrees, or from about 0.5
degrees to about 1.5 degrees. In exemplary aspects, the front and back walls 22, 30 of the
cart 10 can have a variable length that varies from a first length 64 at a top portion of the cart
to a second length 66 at the base 20 of the cart. Optionally, in these aspects, it is
contemplated that the first length 64 can range from about 30 inches to about 70 inches, from

about 35 inches to about 65 inches, from about 40 inches to about 60 inches, from about 40
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inches to about 45 inches, or from about 50 inches to about 60 inches. Optionally, it is
contemplated that the first length can be about 55 inches and the second length can be about
53 inches. Altematively, it is contemplated that the first length can be about 43 inches and
the second length can be about 40 inches. In exemplary aspects, the first and second side
walls 36, 42 of the cart 10 can have a variable width that varies from a first width 60 at a top
portion of the cart to a second width 62 at the base 20 of the cart. Optionally, in these
aspects, it is contemplated that the first width 60 can range from about 15 inches to about 45
inches, from about 20 inches to about 40 inches, from about 25 inches to about 35 inches,
from about 25 inches to about 30 inches, or from about 30 inches to about 35 inches.
Optionally, it is contemplated that the first width can be about 32 inches and the second width
can be about 30 inches. Alternatively, it is contemplated that the first width can be about 28
inches and the second width can be about 26 inches. In still further aspects, it is
contemplated that the walls of the cart 10 can have a consistent height 58 ranging from about
40 inches to about 60 inches or from about 45 inches to about 55 inches. Optionally, the

height 58 can be about 51 inches.

[0041] In use, it is contemplated that the tapering of the walls 22, 30, 36, 42 of the carts
10 disclosed herein can provide for easy release of materials positioned within the debris-
receiving space 50. As shown in FIG. 7, it is contemplated that the tapering of the walls 22,
30, 36, 42 of the carts 10 disclosed herein can permit stacking of groups of carts, thereby
providing for easy storage and/or transport of the carts while minimizing the amount of space
occupied by the carts. Thus, it is contemplated that the tapering of the walls of the carts 10

can serve both an ornamental and a functional purpose.

[0042] Optionally, as shown in FIGS. 1-7, at least one of the side walls 36, 42 of the cart
10 can comprise a slot 48 that permits access to material positioned within the debris-
receiving space 50 of the cart. In exemplary aspects, the slot can have a trapezoidal or
substantially trapezoidal shape as shown in FIGS. 1 and 3-4. However, it is contemplated
that any shape can be used to form the slot 48. In further exemplary aspects, as shown in
FIGS. 1 and 3-4, it is contemplated that the slot can extend downwardly from portions of the
rounded upper edge 52 of the cart 10. Alternatively, it is contemplated that the side wall 36,
42 can entirely enclose the slot 48. Optionally, it is contemplated that the slot can be
provided with a cover. Optionally, in one aspect, the slot 48 can be defined in the side wall

36, 42 having swivel casters as further disclosed herein.



WO 2018/191512 PCT/US2018/027328

[0043] As shown in FIGS. 1-6, each debris cart 10 can comprise a plurality of
receptacles extending downwardly from the base 20. It is contemplated that the receptacles
can optionally have a rectangular or substantially rectangular shape; however, it is
contemplated that any shape complementary to the lifting apparatus (e.g., a round shape) can
be used. Optionally, in exemplary aspects, the plurality of receptacles can comprise a first set
of receptacles 80a, 80b having at least one row of receptacles aligned relative to a
longitudinal axis 4 extending through the opposed first and second side walls 36, 42 of the
cart and being perpendicular to the vertical axis 2. Optionally, in these aspects, it is
contemplated that the plurality of receptacles can further comprise a second set of receptacles
82a, 82b having at least one row of receptacles aligned relative to a transverse axis 16
extending through the opposed front and back walls 22, 30 of the cart and being
perpendicular to the vertical axis 2 and the longitudinal axis 4. As shown in FIG. 6, it is
contemplated that each set of receptacles can comprise a plurality of rows of aligned

receptacles.

[0044] In further exemplary aspects, it is contemplated that the cart 10 can comprise at
least one floor lock 90, such as a conventional floor lock brake as is known in the art. In
these aspects, it is contemplated that the floor lock 90 can extend downwardly from the base
20 and be configured for selective engagement by a worker (for example, by a worker’s foot)
to activate the floor lock. In exemplary aspects, as shown in FIG. 6, it is contemplated that
the floor lock 90 can be positioned between (optionally, centered between) a pair of wheels
70 (e.g., casters) on one side of the cart 10. Optionally, in these aspects, it is contemplated
that the wheels 70 can comprise a pair of swivel casters positioned on the same side of the

cart as the floor lock 90, thereby permitting optimum control of the cart.

[0045] In still further exemplary aspects, the cart 10 can comprise a plurality of folding
(e.g., hinged) handles 95 that are secured to at least one side wall 36, 42 of the cart. In these
aspects, it is contemplated that the folding handles 95 can permit manual control of the
movement of the cart 10, while the folding of the handles ensures that the carts have a
reduced profile during transport and stacking (for example, in tight spaces). Optionally,

handles 95 can be secured to both side walls 36, 42.

[0046] In still further exemplary aspects, each cart can be assigned a unique identifier
and provided with indicia of the unique identifier. Exemplary forms of indicia include
barcodes, radiofrequency identification (RFID) tags, sensors, and the like. In use, it is

contemplated that these forms of indicia can be used to track the location of a particular cart
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10 and provide a system controller 160 as further disclosed herein with the ability to associate

information with the unique identifier of the cart.

[0047] Optionally, in exemplary aspects, it is contemplated that the cart 10 can be
constructed entirely from steel, thereby limiting and/or preventing side bulging and
mechanical failure. In further exemplary aspects, it is contemplated that the walls of the cart
10 can be seem-welded to prevent and/or minimize liquid escape from the debris-receiving

space 50.

[0048] In further aspects, and with reference to FIGS. 8 A-8C, the system 100 can further
comprise a lifting apparatus 120 having at least one arm assembly configured to engage a
portion of the base 20 of a respective cart 10 of the at least one cart when the cart is in a
resting position. Optionally, in these aspects, it is contemplated that the resting position can
correspond to a position in which the wheels 70 of the cart 10 are resting on a flat surface.
Following engagement between the at least one arm assembly and the cart 10, the at least one
arm assembly of the lifting apparatus 120 can be selectively rotatable relative to a rotational
axis 123 to move the cart about and between the resting position and an unloading position.
In exemplary aspects, the lifting apparatus 120 can comprise an axle 124 through which the
rotational axis 123 passes. As shown in FIG. 8A, the cart 10 can reach the unloading position
following rotational movement of the at least one arm assembly of the lifting apparatus 120
along an arcuate path having an arc length 130 ranging from about 105 to about 175 degrees

and more preferably, from about 130 degrees to about 170 degrees.

[0049] In exemplary aspects, the lifting apparatus 120 can comprise an actuator coupled
to the at least one arm assembly of the lifting apparatus. In these aspects, the actuator can be
configured to effect selective rotational movement of the at least one arm assembly of the
lifting apparatus 120. It is contemplated that the actuator can be any conventional actuator
that is capable of creating rotational movement of the lifting apparatus 120. In exemplary
aspects, it is contemplated that the actuator can be a hydraulic actuator; however it is
contemplated that other rotational actuators (e.g., pneumatic, mechanical, or

electromechanical actuators) can be used.

[0050] Optionally, as shown in FIG. 11, it is contemplated that the system can comprise
a housing 250 that at least partially encloses or surrounds the lift apparatus 120. Optionally,
the housing 250 can comprise at least one wall (e.g., a plurality of walls) that surrounds at

least a portion of the area where active rotational movement of the carts occurs. In these
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aspects, the housing 250 can improve the safety of unloading operations by shielding system
operators from the active unloading area. In exemplary aspects, the housing 250 can define a
lift door 252 as further disclosed herein. In these aspects, the lift door can receive individual
carts prior to unloading. It is contemplated that opening, closing, and locking of the lift door
can be selectively controlled as disclosed herein by the system controller, which can be
communicatively coupled to an actuator (e.g., a linear actuator, such as a hydraulic,
pneumatic, mechanical, or electromechanical actuator) that is configured to selectively move
the lift door about and between an open position and a closed position. As further disclosed
herein, the lift door can be closed (and locked) to restrict inadvertent entry of additional carts
until processing of a particular cart is completed. Optionally, the housing can comprise
containment walls that extend along at least a portion of the length of the conveyor assembly

disclosed herein.

[0051] In further exemplary aspects, and with reference to FIGS. 8A-8C, each arm
assembly of the lifting apparatus 120 can comprise an arm 122, which can be secured or
otherwise coupled to axle 124, and at least one engagement element 128 coupled to the arm
and configured to engage the base 20 of the cart 10. Optionally, in these aspects, it is
contemplated that each receptacle 80a, 80b, 82a, 82b of the cart can be configured to receive
a corresponding engagement element 128 of the lifting apparatus 120. It is further
contemplated that the at least one engagement element 128 can be configured to engage
either the first set of receptacles 80a, 80b or the second set of receptacles 82a, 82b of each
cart 10 depending upon the orientation of the cart. Thus, it is contemplated that the cart can
engage the arm assembly in any orientation (with either the front or back wall facing the arm
assembly or one of the side walls facing the arm assembly). In use, each engagement element
128 can extend at least partially within each receptacle of a corresponding set of receptacles.
Upon activation of the lifting apparatus, the arm assembly rotates relative to the arcuate path.
As shown in FIG. 8A, the engagement elements 128 and the base 20 of the cart 10 are
initially positioned in a horizontal (0 degree) orientation. However, following movement of
the lifting apparatus to the unloading position, the engagement elements 128 and the base 20
of the cart 10 are positioned at an obtuse angle (corresponding to arc length 128) relative to
the ground, with the inner surface of the base 20 (and the debris-receiving space 50) facing

the ground, thereby permitting gravity-assisted unloading of debris from the cart.

[0052] In exemplary aspects, the at least one engagement element 128 of each arm

assembly can be pivotally coupled to the arm 122 of the arm assembly. FIG. 8B depicts an
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exemplary pivot point 125 where the at least one engagement element 128 can be pivotally
coupled to the arm 122. Optionally, in these aspects, the arm assembly can further comprise
a mount 126 to which the at least one engagement element 128 is secured (e.g., mounted),
and the mount can be pivotally coupled to the arm 122 at the pivot point 125, thereby
pivotally coupling the at least one engagement element to the arm. The pivot point 125 can
comprise a conventional pivotal connection, such as, for example and without limitation, a
pin connection. In use, it is contemplated that the pivotal connection (at pivot point 125) can
permit adjustment of the position of the at least one engagement element 128 to provide for
optimal positioning of the engagement elements relative to the cart 10. For example, it is
contemplated that the mount 126 (and the engagement elements 128) can be rotated at the
pivot point 125 to adjust the vertical location of the engagement elements. In still further
aspects, the arm 122 can optionally comprise a plurality of openings or slots spaced along the
length of the arm, with each opening (or group of aligned openings) being configured to
receive a pin to thereby permit adjustment of the location of the pivot point 125 (by allowing
for pivotal coupling of the mount 126 at a variety of locations relative to the length of the
arm). Optionally, in further aspects, it is contemplated that the at least one engagement
element 128 can be configured for selective axial movement relative to the rotational axis
123. In these aspects, it is contemplated that the arm 122 can be slidingly coupled to a pin to
permit axial movement of the arm 122 (and consequently, the mount 126 and engagement
elements 128) relative to the rotational axis 123. Alternatively, it is contemplated that the
mount 126 can be slidingly coupled to a pin secured at a distal portion of the arm 122 to
permit axial movement of the mount (and consequently, the engagement elements 128)
relative to the rotational axis. Thus, in use, it is contemplated that the pivot point 125 can
optionally provide for selective vertical and/or horizontal movement of the at least one
engagement element 128, thereby ensuring optimal engagement with a cart 10 as further
disclosed herein. Optionally, it is contemplated that one or more actuators can be coupled to
the mount, the arm, and/or the engagement elements to effect desired rotational or axial
movement of the engagement elements as disclosed herein. Following movement of the at
least one engagement element as disclosed herein, it is contemplated that the mount and/or
engagement elements can be locked in a desired position relative to the arm using

conventional locking mechanisms.

[0053] Optionally, it is further contemplated that the engagement elements can be

selectively replaceable. For example, it is contemplated that a first engagement element
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assembly can be detached from the mount and/or arm and replaced with a second engagement
element assembly that is more compatible with a given type of cart. In exemplary aspects, it
is contemplated that the at least one engagement element can be secured to the mount using
conventional fasteners as are known in the art. Altematively, it is contemplated that the at
least one engagement element can be integrally formed with or permanently secured to the
mount 126. Optionally, in exemplary aspects, it is contemplated that each engagement
element can be independently axially moveable relative to at least one other engagement
element. In these aspects, it is contemplated that the engagement elements can be slidingly
coupled to a portion of the mount and/or a portion of the arm to permit selective, independent
movement of the engagement elements relative to the rotational axis 123. In these aspects, it
is further contemplated that individual engagement elements can be selectively axially moved
relative to the rotational axis 123 to create desired spacing between the engagement elements,

as may be required when carts having varying receptacle configurations are used.

[0054] In exemplary aspects, it is contemplated that the at least one engagement element
128 can comprise a plurality of elongate fingers as shown in FIGS. 8B-8C. Optionally, the
plurality of elongate fingers can be oriented parallel or substantially parallel to one another to
define a “fork™ configuration. When the cart 10 comprises a plurality of rows of aligned
receptacles, it is contemplated that engagement between the plurality of elongate fingers can
occur when each finger is received within at least a portion of each receptacle within a

corresponding row of receptacles.

[0055] In additional aspects, and with reference to FIG. 8A, the system 100 can further
comprise a first conveyor assembly 140 configured to receive debris from the at least one cart
10 when the at least one cart is in the unloading position. Optionally, in various exemplary
aspects, the system 100 can still further comprise a second conveyor assembly 150. In these
aspects, the second conveyor assembly 150 can be positioned downstream of the first
conveyor assembly 140 such that the first conveyor assembly 140 is configured to deliver
debris to the second conveyor assembly at a selectively adjustable rate. It is contemplated that
the conveyor can support and operate at multiple, selectively adjustable speeds (e.g., normal
speed, slow speed, and jog mode). Optionally, the jog mode can trigger the conveyor belts to
move a specified distance (e.g., two feet), pause for a period of time (e.g., 30 seconds) and
then repeat this sequence of movement and pausing. It is contemplated that the jog mode can
ensure that the volume of debris delivered to the second (e.g., downstream) conveyor is

maintained at a manageable level for performing downstream debris processing tasks.
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[0056] In further exemplary aspects, and with reference to FIGS. 10A-15, the system
100 for processing debris can comprise a plurality of bins 170 capable of receiving debris
230. In these aspects, and as shown in FIGS. 10A-10C, each bin of the plurality of bins 170
can include a base assembly 172 and at least one wall (e.g., a plurality of walls 178, 180, 182,
184). The base assembly 172 can comprise a base 174 (e.g., a panel or door) and an actuator
175. The base 174 can be configured for selective movement about and between an open
position and a closed position. In the closed position, the base 174 can cooperate with the at
least one wall (e.g., the plurality of walls) to define a receptacle for debris received within the
bin 170, with the base 174 providing support below the debris within the bin. In the open
position, the base 174 can move (e.g., translate, rotate, pivot, and the like) relative to the at
least one wall of the bin to thereby define an opening through which debris can pass (in a
downward direction). Optionally, it is contemplated that the base 174 can have a rectangular
shape, although other shapes are possible. In further aspects, the actuator 175 can be
operatively coupled to the base 174. In these aspects, the actuator 175 can be operable to
effect selective movement of the base about and between the open position and the closed
position. Optionally, the actuator 175 can effect movement of the base relative to a
transverse axis 156, which can be perpendicular to a conveyor axis 154, as further described
herein. Optionally, the actuator 175 can be configured to effect selective axial movement of
the base 174. Alternatively, the actuator 175 can be configured to effect a selective rotational
movement of the base 174. It is contemplated that the actuator 175 can be any conventional
actuator that is capable of effecting rotational or linear movement of the base. For example, it
is contemplated that the actuator 175 can be a hydraulic actuator; however it is contemplated
that other rotational or linear actuators (e.g., pneumatic, mechanical, or electromechanical
actuators) can be used. In further exemplary aspects, it is contemplated that the base
assembly can comprise at least one roller or wheel 176 that is coupled to the base 174 and
that engages a guide rail extending parallel or substantially parallel to the transverse axis
(and, optionally, operatively associated with the actuator 175). In use, the guide rail can be
configured to facilitate movement of the base 174 along the direction of movement.
Optionally, opposing rollers/wheels 176 and corresponding opposing guide rails can be

provided on opposite sides of each bin.

[0057] In further exemplary aspects, as shown in FIGS. 10A-10C, the plurality of walls
178, 180, 182, 184 of each bin 170, when present, can comprise opposed front and back walls
178, 180 and opposed first and second side walls 182, 184 that extend between and are
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connected to the front and back walls. In these aspects, it is contemplated that each wall of
the plurality of walls 178, 180, 182, 184 of each bin 170 can have a rounded upper edge. Itis
contemplated that the rounded (e.g., capped) edges of each bin 170 can prevent and/or reduce
hand or limb injury during use of the cart. In still further exemplary aspects, the front and
back walls 178, 180 of each bin 170 can have respective outer surfaces and respective inner
surfaces. In still further exemplary aspects, the first and second side walls 182, 184 can have
respective outer surfaces and respective inner surfaces. In exemplary aspects, the inner
surface of at least one of the walls 178, 180, 182, 184 (optionally, a plurality of the walls or
each of the walls) can be inwardly sloped (moving in a downward direction) to promote the

exit of debris from the bin when the base is in the open position.

[0058] In further exemplary aspects, the front and back walls 178, 180 of the bin 170 can
have different heights. It is contemplated that the height of the front wall 178 can be greater
than the height of the back wall 180. Alternatively, it is contemplated that the height of the
back wall 180 can be greater than the height of the front wall 178. Optionally, in these
aspects, it is contemplated that the height of the front wall 178 can range from about 30
inches to about 70 inches, from about 35 inches to about 65 inches, from about 40 inches to
about 60 inches, from about 40 inches to about 45 inches, or from about 50 inches to about 60
inches. Optionally, in these aspects, it is contemplated that the height of the back wall 180
can range from about 30 inches to about 70 inches, from about 35 inches to about 65 inches,
from about 40 inches to about 60 inches, from about 40 inches to about 45 inches, or from
about 50 inches to about 60 inches. Optionally, it is contemplated that the height of the front
wall 178 can be about 40 inches and the height of the back wall can be about 55 inches. In
exemplary aspects, the first and second side walls 182, 184 of the bin 170 can have a variable
height that varies from a first height proximate the front wall 178 to a second height
proximate the back wall 180 of the bin 170. In these aspects, the first height of the side walls
182, 184 can range from about 30 inches to about 70 inches, from about 35 inches to about 65
inches, from about 40 inches to about 60 inches, from about 40 inches to about 45 inches, or
from about 50 inches to about 60 inches. In these aspects, it is contemplated that the second
height of the side walls 182, 184 can range from about 30 inches to about 70 inches, from
about 35 inches to about 65 inches, from about 40 inches to about 60 inches, from about 40
inches to about 45 inches, or from about 50 inches to about 60 inches. In still further aspects,
it is contemplated that the walls of the bin 170 can have a consistent height ranging from

about 30 inches to about 70 inches or from about 45 inches to about 55 inches.
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[0059] In further exemplary aspects, as shown in FIG. 11-14, the system 100 can further
comprise a downstream conveyor 150 (or a second conveyor) configured to deliver debris
230 toward the plurality of bins 170. Optionally, the downstream conveyor 150 can be
configured to deliver the debris toward the plurality of bins 170 at a selectively adjustable
rate. In these aspects, the downstream conveyor assembly 150 can have a top surface 152 that
can be positioned in communication with at least one wall of each bin of the plurality of bins
170 to facilitate delivery of debris into the interior space 186 of each bin. Optionally, it is
contemplated that the top surface 152 of the conveyor assembly 150 can be provided at the
same height, or substantially the same height, as the wall of the bin positioned adjacent the
conveyor assembly 150, thereby providing for unobstructed delivery of debris into the bin (in
a direction transverse to the conveyor axis 154). It is contemplated that as the base 174 of
each bin 170 moves from the closed position toward the open position, the base can be
configured to dispense debris from the interior space 186 of the bin through the opening

created when the base is positioned in the open position.

[0060] In additional exemplary aspects, the system 100 can further comprise a support
assembly 194, as shown in FIG. 11. In these aspects, the support assembly 194 can include at
least one rail 192 that can extend horizontally relative to the downstream conveyor assembly
150 (parallel to a conveyor axis 154 of the conveyor assembly as further disclosed herein). In
further aspects, the support assembly 190 can include a plurality of support posts 194 that
support the at least one rail 192 in a desired vertical position. The plurality of support posts
194 can be coupled to and extend downwardly from the at least one rail 192. It is
contemplated that the plurality of bins 170 can be securely coupled to the at least one rail 192
(e.g., fixedly mounted and spaced apart relative to the conveyor axis 154). Optionally, it is
contemplated that the plurality of bins 170 can be distributed on opposing sides of the
conveyor assembly 150 as shown in FIG. 13; alternatively, it is contemplated that the bins
can be positioned along a single side of the conveyor assembly. It is further contemplated
that the support assembly 190 can be configured to support the downstream conveyor

assembly 150 at an elevated position.

[0061] In additional aspects, and as shown in FIG. 15, it is contemplated that the system
100 can comprise a system controller 160 having at least one processor 162 and at least one
memory 164 in communication with the at least one processor. In exemplary aspects, the
system controller 160 can be communicatively coupled (optionally, via a wireless connection,

such as over an Internet or cellular communication network, wireless telemetry, or radio-
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frequency communications, or, alternatively, via a wired connection, such as a

communications cable) to the actuator 175 of each bin of the plurality of bins 170.

[0062] In further aspects, it is contemplated that each bin of the plurality of bins 170 can
comprise a weight measurement apparatus 200. In some aspects, it is contemplated that the
weight measurement apparatus 200 can comprise a load cell (optionally, a plurality of load
cells). In optional aspects, the weight measurement apparatus can be positioned in contact
with an upper end of a shaft that extends upwardly from the base 174 and is coupled to the
base such that it applies a force against the load cell that is proportional to, or indicative of,
the weight of debris within the bin. In these aspects, the weight measurement apparatus 200
can be configured to produce an output 204 corresponding to a weight of debris within the
respective bin. Optionally, the load cell can be calibrated using conventional methods to
ensure that the output produced by the load cell is indicative of the actual weight of debris
within the bin. Optionally, in other aspects, rather than being coupled to a vertical shaft that
extends upwardly from the base, it is contemplated that the weight measurement apparatus
200 (e.g., aload cell) can be positioned within or associated with the base. Although
particular exemplary configurations of the weight measurement apparatus 200 are disclosed
herein, it is contemplated that any known assembly or configuration for measuring weight of
material within a container can be employed. Regardless of the form or specific location of
the weight measurement apparatus 200, the system controller 160 can be configured to
receive and store the output 204 from the weight measurement apparatus 200 of each
respective bin of the plurality of bins 170. It is contemplated that the system controller 160
can comprise at least one programmable logic controller (PLC) communicatively coupled to
the actuator 175 of each bin of the plurality of bins 170. Optionally, in exemplary aspects,
the system controller 160 can comprise a plurality of PLCs, with each PLC being
communicatively coupled to a respective actuator 175 of a respective bin 170. Itis
contemplated that other exemplary system controllers 160 can be used, including computing
devices as are known in the art, such as computers, workstations, smartphones, handheld
computing devices, tablets, and the like. Optionally, in operation, when the weight
measurement apparatus 200 produces an output 204 indicative of a desired threshold weight
within each bin, it is contemplated that the system controller 160 can be configured to effect
movement of the base of the bin from the closed position to the open position in an

automated manner.
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[0063] Optionally, in exemplary aspects, in addition to the weight measurement
apparatus within each bin, the disclosed system 100 can further comprise a plurality of
sensors 210, with each sensor of the plurality of sensors 210 being positioned in association
with (e.g., proximate to) a respective bin of the plurality of bins 170 and configured to
produce an output 212 indicative of a desired amount of debris within the respective bin 170.
It is contemplated that each sensor of the plurality of sensors 210 can be in communication
with the system controller 160 such that the system controller can be configured to receive
the output 212 from the respective sensor 210. Optionally, in further aspects, the plurality of
sensors can comprise a plurality of height measurement sensors (e.g., non-contact
displacement sensors or optical sensors), with each height measurement sensor secured
proximate or within a respective bin and configured to measure a height of debris within the
bin. In these aspects, it is contemplated that when the height of the debris within the bin
reaches a desired value (height), the height measurement sensor (or the system controller 160,
after receiving a corresponding output from the height measurement sensor) can be

configured to produce an output indicative of the desired amount of debris within the bin.

[0064] In further aspects, the disclosed system 100 can comprise an indicator 214
positioned in communication with the sensor 210 and configured to receive the output 212
from the sensor or to receive an instruction from the system controller 160 corresponding to
the output from the sensor. Upon receipt of the output 212 (or a corresponding instruction
from the system controller 160), the indicator 214 can produce, display, or otherwise provide
an alert corresponding to the output. It is contemplated that the indicator 214 can be any
indicator known in the art, such as a display device, a light source, a speaker, or the like. It is
further contemplated that the alert can include an audible alert, a visual alert, a signal
transmitted to a remote device 218, or a combination thereof. When the alert comprises a
signal that is transmitted to a remote device 218, the remote device can be communicatively
coupled to the indicator 214. It is contemplated that the remote device can be
communicatively coupled to the indicator 214 via a wired network or a wireless network.
When a wireless network is used, it is contemplated that the signal can be transmitted over an
Internet or cellular communication network or via radiofrequency communications or
telemetry. In exemplary aspects, the remote device can be a computer, a mobile phone, a
remote control, a tablet, or a handheld device. Following activation of the alert, the remote
device can be configured to produce an activation signal. In this aspect, the activation signal

can be transmitted to the actuator 175. Upon receipt of the activation signal by the actuator
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175, the actuator can effect movement of the base 174 from the closed position toward the
open position to permit unloading (e.g., the downward exit) of the debris 230 from the
interior space 186 of the respective bin of the plurality of bins 170. It is contemplated that the
disclosed system 100 can further comprise at least one container 240 positioned below a bin
of the plurality of bins 170 and configured to receive the debris 230 that is unloaded from the

bin.

[0065] In exemplary aspects, it is contemplated that the disclosed plurality of bins 170
and the downstream conveyor assembly 150 can be used in a system comprising the at least
one cart 10 and the lifting apparatus 120 described herein. In these aspects, the downstream
conveyor assembly 150 can be configured to receive debris after the debris has been unloaded
from the at least one cart 10. In further aspects, the system can comprise an upstream
conveyor assembly 140 (or first conveyor assembly) configured to receive debris from the at
least one cart 10 when the at least one cart is in the unloading position. In these aspects, the
downstream conveyor 150 can be configured to receive the debris from the upstream

conveyor 140.

[0066] Optionally, in exemplary aspects, it is contemplated that the disclosed system 100
can comprise a user interface 208 that can be communicatively coupled to an indicator 214
and configured to allow a user to selectively control the activation of the indicator. In these
aspects, it is contemplated that the user interface 208 can comprise a switch, a button, a
touchscreen, a toggle, a keyboard, a joystick, or combinations thereof. Thus, rather than
using the weight measurement apparatus 200 or the plurality of sensors 210 to automatically
detect when the desired amount of debris is present within each respective bin, it is
contemplated that a system operator can directly provide inputs into the user interface to
effect activation of an indicator, such as for example, when the system operator observes a
bin (and, optionally, analyzes outputs from the weight measurement apparatus and other
sensors) and makes a determination that the desired amount of debris is present within the
bin.

[0067] In the foregoing and following description, a variety of components of the system
are described as being communicatively coupled to one another (or otherwise positioned in
communication with one another). As used herein, this terminology is intended to encompass
both direct wireless or wired connections as well as indirect wireless or wired connections,
through the system controller (or other components of the system). A schematic diagram

depicting exemplary, non-limiting communications among the system components is
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provided in Figure 15. Where wireless connections are or may be used, it is contemplated
that the system components disclosed herein can comprise suitable transmitters or receivers
for performing the stated action. Such transmitters and receivers are well known in the art

and will not be discussed in detail herein.

[0068] In exemplary aspects, the disclosed system can be used in a method for
processing debris. In one aspect, the method can comprise providing at least one cart to a
jobsite. In another aspect, the method can comprise transporting the at least one cart from the
jobsite to a debris processing facility. In this aspect, it is contemplated that the debris
processing facility can comprise a lifting apparatus and a first conveyor assembly as
disclosed herein. In a further aspect, the method can comprise effecting engagement between
at least one arm assembly of a lifting apparatus and a first cart of the at least one cart. In
another aspect, following engagement between the at least one arm assembly and the first
cart, the method can further comprise selectively rotating the at least one arm assembly of the
lifting apparatus relative to a rotational axis to move the first cart from a resting position to an
unloading position as disclosed herein. Optionally, when an actuator is coupled to the at least
one arm assembly of the lifting apparatus, and the actuator can effect the selective rotational
movement of the at least one arm assembly of the lifting apparatus. In a further aspect, with
the first cart in the unloading position, the first conveyor assembly receives debris exiting the
first cart. In still another aspect, the method can further comprise selectively adjusting a
speed of the first conveyor assembly to deliver debris to a second conveyor assembly at a

desired rate.

[0069] In an additional aspect, the method can further comprise returning the first cart to
the resting position after debris is unloaded from the first cart onto the first conveyor
assembly. In another aspect, the method can further comprise disengaging the first cart from
the lifting apparatus and effecting engagement between at least one arm assembly of the
lifting apparatus and a second cart of the at least one cart. In a further aspect, following
engagement between the at least one arm assembly and the second cart, the method can
further comprise selectively rotating the at least one arm assembly of the lifting apparatus
relative to the rotational axis to move the second cart from the resting position to the

unloading position.

[0070] In exemplary aspects, when the at least one arm assembly comprises at least one
engagement element as disclosed herein, it is contemplated that the at least one engagement

element can engage the base of the first cart to effect engagement between the at least one
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arm assembly and the first cart. In these aspects, it is further contemplated that the at least
one engagement element can also effect engagement between additional carts as further

disclosed herein.

[0071] In further exemplary aspects, when each cart comprises at least one receptacle as
disclosed herein, it is contemplated that each engagement element of the lifting apparatus can
be received within a corresponding receptacle of a respective cart (e.g., the first cart) to effect
engagement between the at least one arm assembly and the cart. In still further exemplary
aspects, when the at least one receptacle of each cart comprises first and second sets of
receptacles as disclosed herein, it is contemplated that the at least one engagement element
can engage either the first set of receptacles or the second set of receptacles depending upon

the orientation of the cart in the resting position.

[0072] In additional aspects, the method can further comprise sorting the debris on the
second conveyor assembly. In these aspects, it is contemplated that any conventional sorting
technique can be employed. Optionally, it is contemplated that the sorting can be performed
manually. However, in exemplary aspects, it is contemplated that at least a portion of the

sorting can be performed in an automated manner using conventional sorting equipment.

[0073] In further aspects, when each cart is assigned a unique identifier and provided
with indicia of the unique identifier, the method can further comprise detecting the indicia of
the unique identifier of the first cart prior to moving the first cart from the resting position to
the unloading position. In these aspects, the indicia of the unique identifier can be detected
using conventional barcode-scanning equipment (e.g, scanning guns), RFID detection
equipment, or optical recognition equipment and/or software. However, it is contemplated
that any known scanning and/or detecting device or equipment can be used to detect a
complementary form of indicia. In addition to detecting the indicia of the unique identifier of
a cart before the cart is moved to the unloading position, it is contemplated that the indicia
can be detected at other times and locations throughout the method. For example, as shown
in FIG. 9, it is contemplated that a remote scanner 104 can be used to detect (scan) the indicia
at the time of delivery of a cart to a given jobsite. It is further contemplated that a remote
scanner 106 can be used to detect (scan) the indicia again at the time the cart is returned from
a jobsite for subsequent delivery to a debris processing facility. Optionally, it is
contemplated that the remote scanners 104, 106 disclosed herein can comprise any
conventional remote scanning/reading device as is known in the art, including, for example

and without limitation, barcode or RFID readers/scanners (including pen-type, laser scanners,
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CCD/LED readers, camera-based scanners, and the like), remote computing devices (e.g.,
smartphones, tablets or PDAs) that are equipped with barcode or RFID reading/scanning
hardware (either built-in or added on), or remote computing devices (e.g., smartphones,
tablets, or PDAs) that are equipped with software that, when executed by the processing unit
of the device, uses a built-in camera of the device to scan barcodes, RFID tags/codes, QR
codes, and/or Data Matrix codes as are known in the art. It is contemplated that such remote
scanners 104, 106 can be communicatively coupled to the system controller as disclosed
herein using any conventional method, including a communication port (e.g., a USB port) or

wirelessly through an Internet, cellular, or Bluetooth connection.

[0074] In still further aspects, the method can comprise measuring a weight of the first
cart. In these aspects, it is contemplated that the weight of the first cart (and subsequent
carts) can be measured before debris is unloaded from the cart, thereby providing for
determination of the weight of debris loaded into the cart at the jobsite. In exemplary aspects,
the first cart and subsequent carts can be provided to the lifting apparatus on a platform 110

that comprises a scale 115 positioned proximate the lifting apparatus.

[0075] In still further aspects, the method can comprise producing an image of the cart
prior to positioning of the cart in the unloading position. In these aspects, the image can be

produced using a first camera 118 as is known in the art.

[0076] In still further aspects, the method can comprise producing an image of debris
unloaded from the cart onto the first conveyor assembly. In these aspects, it is contemplated
that the image can be produced using the first camera 118 or a second camera 145 as is

known 1n the art.

[0077] In exemplary aspects, the method can comprise positioning a plurality of bins 170
along the downstream conveyor assembly 150 (or the second conveyor assembly) such that
the top surface 152 of the downstream conveyor assembly is in communication with at least
one wall of each bin of the plurality of bins 170 to facilitate delivery of debris into the interior
space 186 of each bin. In further aspects, the method can comprise transporting the debris
along the top surface 152 of the downstream conveyor assembly 150 relative to a conveyor
axis 154. It is contemplated that the debris can be selectively sorted on the top surface 152 of
the downstream conveyor assembly 150. In additional aspects, the debris can be selectively
moved into at least one bin of the plurality of bins 170. In these aspects, it is contemplated

that the debris can be manually sorted by a worker or plurality of workers positioned

23



WO 2018/191512 PCT/US2018/027328

proximate the downstream conveyor assembly 150 and the plurality of bins 170. As the
debris is advanced along the conveyor assembly 150, the worker(s) can manually direct
debris into respective bins to achieve a desired distribution of debris within the bins.
Alternatively, it is contemplated that the debris can be sorted in an automated fashion using
sorting equipment (e.g., diverters and guide arms) that is selectively deployed to direct debris
into a desired bin. In such an automated arrangement, it is contemplated that the system
controller 160 can be communicatively coupled to the diverters and guide arms, and the
system controller 160 can be configured to selectively adjust the arrangement of the sorting
equipment to define a desired pathway for the flow of debris into a particular bin. Optionally,
in these automated configurations, the system controller 160 can be configured to adjust the
flow of debris based upon continuous monitoring of the amount of debris within each bin of
the plurality of bins. In still further aspects, the method can comprise producing an image of
debris moved into the at least one bin 170. In these aspects, it is contemplated that the image
can be produced using a third camera 198 or a plurality of cameras 198. It is contemplated
that each camera 198 can be securely positioned in a location that permits imaging of at least
one bin of the plurality of bins. Optionally, a single camera 198 that is capable of imaging
each bin can be provided. In these aspects, it is contemplated that the camera 198 can be
positioned at a vertical location above the plurality of bins (e.g., mounted to a wall or ceiling
of a facility where the debris is processed as disclosed herein). Alternatively, a plurality of
cameras 198 can be provided, with each camera being positioned to image one or more
designated bins of the plurality of bins. In these aspects, the plurality of cameras can be
positioned at a vertical location above the plurality of bins (e.g., mounted to a wall or ceiling
of a facility where the debris is processed as disclosed herein). Alternatively, it is
contemplated that each camera 198 of the plurality of cameras can be coupled or mounted to

or within a respective bin in a position permitting imaging of the contents of the bin.

[0078] In further exemplary aspects, the method can comprising activating the actuator
175 to effect movement of the base 174 of at least one bin from the closed position toward
the open position. When the base 174 is moved to the open position, the debris can be
unloaded from the at least one bin into at least one container 240 that is positioned below the
at least one bin. It is contemplated that the weight of the at least one bin can be measured
prior to activation of the actuator 175. When the weight of the at least one bin is measured, a
signal indicative of the measured weight can be transmitted to a system controller 160 as

disclosed herein. It is further contemplated that the speed of the downstream conveyor
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assembly 150 can be selectively adjusted prior to unloading the debris from the at least one
bin. Once the debris is unloaded from the at least one bin, the base 174 of each bin of the at
least one bin can be returned to the closed position. In this aspect, the actuator 175 can be
activated to effect movement of the base 174 from the open position toward the closed

position.

[0079] As further described herein, it is contemplated that the downstream conveyor
assembly 150 can receive debris after the debris has been unloaded from the at least one cart
10. In further aspects, with the first cart in the unloading position, the upstream conveyor
assembly can receive debris exiting the first cart, and the downstream conveyor assembly 150

can receive the debris from the upstream conveyor assembly 140.

[0080] In some exemplary aspects, it is contemplated that the disclosed systems can
include a plurality of carts delivered to a jobsite for processing or, more particularly, a
plurality of carts associated with a specific invoice or specific client or client account
(hereinafter, “a plurality of associated carts™). In use, the debris from each cart of the
plurality of carts (e.g., each cart of a plurality of associated carts) can be unloaded as
described herein. When debris from the first cart of the plurality of carts is unloaded, the
debris can be transported toward the plurality of bins. As further described herein, the
downstream conveyor assembly can receive the debris from the first cart of the plurality of
carts. It is contemplated that the upstream conveyor can receive the debris exiting the first
cart of the plurality of carts. It is further contemplated that the upstream conveyor can
transport the debris toward the downstream conveyor. Once the downstream conveyor
receives debris from the upstream conveyor, the downstream conveyor can transport the
debris toward the plurality of bins. In this aspect, the debris from the first cart of the plurality
of carts can be selectively sorted or distributed into the plurality of bins as desired, using
either manual or automated means. In these aspects, the process is repeated until the debris
from the final cart of the plurality of associated carts has been distributed into the plurality of
bins. If desired, the weight of each bin can then be measured, and a total weight of debris
within the plurality of bins can be determined. As can be appreciated, this total weight,
which can be determined by the system controller as further disclosed herein, can be

indicative of the total combined weight of the plurality of associated carts.

[0081] Optionally, in exemplary aspects, and with reference to FIG. 9, it is contemplated
that the system 100 can comprise a system controller 160 having at least one processor 162

and at least one memory 164 in communication with the at least one processor. Exemplary
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system controllers include computing devices as are known in the art, such as computers,
workstations, smartphones, handheld computing devices, tablets, programmable logic
controllers, and the like. Although shown in FIG. 9 as comprising a single processor 162 and
a single memory 164, it is contemplated that the various components of the disclosed system
100 can comprise their own respective processors and/or memories that communicate with

the processors and memories of other system components to function as a system controller.

[0082] In further exemplary aspects, and as shown in FIG. 9, it is contemplated that the
system controller 160 can be communicatively coupled (optionally, wirelessly, such as over
an Internet or cellular communication network) to various components of the system 100 to
receive information and/or control the performance of the system. For example, it is
contemplated that the system controller 160 can be communicatively coupled to the remote
scanners 104, 106 to receive information regarding a cart (such as location, identify of the
cart, or characteristics/features of the cart) as the cart is delivered to a jobsite or returned from
the jobsite. It is further contemplated that the system controller 160 can be communicatively
coupled to the scale 115 to receive information from the scale regarding the weight of a cart.
In exemplary aspects, the disclosed methods can comprise transmitting information regarding
the weight of the first cart to a system controller as disclosed herein. In these aspects, the
method can further comprise using the system controller to associate the measured weight of
the first cart with the unique identifier assigned to the cart. It is contemplated that the system
controller can link the measured weight and other information concerning a particular cart
with the corresponding cart identifier in data (e.g., data tables) stored in a memory as further
disclosed herein. It is further contemplated that the system controller 160 can be
communicatively coupled to camera 118 and/or camera 145 to receive images obtained by
the cameras and/or to control activation of the cameras during the processing of debris as
disclosed herein. In exemplary aspects, the disclosed methods can comprise producing an
image of the cart and/or an image of the debris provided from the first cart to the first
conveyor assembly. In these aspects, the method can further comprise transmitting the image
of the cart and/or the image of the debris to the system controller. The method can still
further comprise using the system controller to associate the image of the cart and/or the
image of the debris with the unique identifier assigned to the cart (and, optionally, storing the
images along with other data associated with the unique identifier of the cart). It is further
contemplated that the system controller 160 can be communicatively coupled to the actuator

of the lifting apparatus 120 as disclosed herein. Optionally, the system controller 160 can
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selectively control the rotation of the lifting apparatus 120 to thereby control the movement
of each cart about and between the resting position and the unloading position. Similarly, it
is further contemplated that the system controller 160 can be communicatively coupled to the
first conveyor assembly 140 and/or the second conveyor assembly 150. Optionally, the
system controller 160 can selectively control the speed of one or both of the first and second
conveyor assemblies 140, 150. Itis contemplated that the system controller 160 can be
communicatively coupled to the actuator of at least one bin of the plurality of bins, as further
disclosed herein. Optionally, the system controller can be communicatively coupled to the
plurality of sensors positioned proximate each bin to receive an output indicative of a desired
amount of debris within the respective bin. In exemplary aspects, the disclosed methods can
comprise transmitting information regarding the weight of at least one bin to a system
controller as disclosed herein. It is further contemplated that the system controller can be
communicatively coupled to the indicator to receive an alert related to the amount (e.g.,

height) of debris within a bin.

[0083] In use, and as further disclosed herein, it is contemplated that the memory 164 of
the system controller 160 can store data and other information obtained during the processing
of debris as disclosed herein. Such data can be retrieved as desired to produce invoices,
reports, and other deliverables related to the debris collected in a cart or group of carts as
disclosed herein. Optionally, in exemplary aspects, the system controller 160 can transmit
debris processing data to a central computing device or server that is communicatively
coupled to the system controller, and the transmitted data can then be retrieved (optionally,
retrieved from a remote location using an Internet or network connection) from the central
computing device or server for further downstream usage and/or analysis. In exemplary
aspects, the data and other information provided to a central computing device or central
server can be used to produce invoices, reports, and other deliverables related to the debris
collected in a cart or group of associated carts as disclosed herein. Optionally, such a central
computing device can have a processing unit that is configured to automatically generate
such invoices, reports, and/or other deliverables based on data received from the system
controller or other system components. Altematively, in other aspects, the above-described
capabilities of a central computing device can be achieved by the system controller 160 itself
(without the need for a central computing device or central server). Thus, in these aspects,
the system controller 160 can permit retrieval of debris processing data (e.g., data associated

with a particular cart identifier or a plurality of associated cart identifiers) for downstream
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usage and/or analysis, including the generation of invoices, reports, and other deliverables as
disclosed herein. Optionally, the processor of the system controller 160 can be configured to
automatically generate such invoices, reports, and/or other deliverables based on data stored
in the memory of the system controller. As an example, the system controller 160 can
generate or permit retrieval of information necessary to generate invoices or reports
concerning a plurality of associated carts, such as carts that were used at a particular job site

during a particular job.

[0084] Thus, in use, it is contemplated that the disclosed systems and methods can
provide various advantages in comparison to conventional debris processing techniques. For
example, it is contemplated that the disclosed systems and methods can be used to deliver
carts to a jobsite via a straight truck with a conventional lift gate, rather than by the roll-off
mechanisms typically required for placement of dumpsters. It is further contemplated that the
disclosed systems and methods can eliminate the need for a large designed area for loading
and placement of a dumpster. Instead, carts can be delivered at a variety of locations
throughout a jobsite, and following delivery, the carts can be selectively dispersed (rolled)
throughout the jobsite as required, with minimal effort. In contrast to conventional practices,
the disclosed systems and methods allow for placement of debris directly into a cart,
regardless of the location of the debris within the jobsite, thereby eliminating the need for
piling and “double handling™ of debris. After debris is collected within a cart, it is
contemplated that the cart can be rolled directly to a truck for transport—there is no need for
transferring the material from the cart to a dumpster. Due to the flexibility provided by the
carts, it is contemplated that the cart retrieval point (where carts are picked up by a truck) can
be different than the cart delivery point (where carts were first delivered to the jobsite). It is
still further contemplated that individual carts can be designed for specific materials to
thereby produce greater recycling yields; in contrast, current techniques typically require that
all materials be placed into a common dumpster. Given the ease with which the disclosed
carts can be selectively positioned, it is contemplated that the disclosed systems and methods
can provide for greater control over the access to carts, thereby enhancing the security over
the content of the carts while limiting or preventing the placement of non-jobsite waste into
the carts. It is still further contemplated that the tracking and monitoring systems disclosed
herein can be used to track the specific sources of discarded debris, with carts having been

distributed among specialized jobsites.

Exemplary Processes
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[0085] The following descriptions relate to exemplary, non-limiting processes consistent

with the disclosed systems and methods.
Example One

[0086] Initially, an order for at least one cart can be placed for a specific jobsite. A
dispatch ticket can be created with a unique ticket number. Each cart is provided with indicia
associating the cart with the ticket number. The desired number of carts can be scanned and
assigned to the jobsite location. The carts can then be delivered to the jobsite. Following
delivery, the carts can be rolled to desired work areas at the jobsite. Debris materials can be
placed into the carts. As described herein, carts can optionally be designated for specific
materials, source separating, for higher recycling yield. Full carts can be rolled to a loading
dock or other area for pickup, which can occur at a location different than the drop-off
location. At the time of pick-up, the indicia (barcode/RFID) associated with each cart can be
scanned for jobsite identification and inventory tracking. Filled carts can then be brought to
the recycling facility. The carts can be rolled from the truck onto a platform and placed in
queue for processing. Each cart can be moved onto a scale, which is positioned proximate a
lifting apparatus. The lifting apparatus can comprise a hydraulic actuator arm with a fork
mechanism. Immediately before the cart lift mechanism begins to operate, the barcode/RFID
of the cart is scanned, the cart is weighed, and the cart is photographed. The forks lift the cart
in an arcuate path corresponding to an arc length of about 160 degrees. The debris/materials
fall from the cart (via gravity) onto a feeder conveyor. The feeder conveyor can meter the
materials onto the sorting conveyor line. The cart can be brought back down to the platform
and removed manually from the forks. The process can be repeated for each cart. Empty
carts can be available for reuse. On the feeder conveyor prior to sorting, the debris/materials
can be photographed to document the content of each cart. The recorded data can be joined
to the barcode/RFID and jobsite location information. Mechanical sorting and/or hand
sorting of the debris can be performed. Materials can be selected based on current market
conditions of recyclability and value. The recorded data can then be used for invoicing and

recycling report generation.
Example Two

[0087] Initially, a driver can scan each cart when loaded into a truck at a customer’s
location. The truck can be weighed upon arrival at a debris processing facility. The net

weight can be automatically calculated from the vehicle and cart tare weights. The net weight
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can be used for billing purposes. The truck can then be unloaded at a staging dock. As

described herein, the carts can be kept in groups by ticket or truck.

[0088] To initiate the process, a system controller can perform a system check on
startup. The operator can then select the first cart from a group (or ticket) to be weighed, open
the lift door, and push the cart into the lift. Scanners can be located on both sides of the lift
doorway to scan the cart while in motion. Photo-eye sensors can be used to activate the
scanners. Once the first cart is positioned inside the lift, the operator can close the door, and
the lift door can automatically lock. Once the door is locked, a light on the lift door can
become activated, indicating that the door has been successfully locked. The scale can then
be triggered to retrieve the gross weight of the cart. If there is a gross weight and the scan did
not occur (i.e., there is no barcode read), then a form can appear on a display device to allow
the operator to enter the cart number manually. If all carts from the group are downloaded to
the system controller and displayed on the touch screen, then a successful scan has been
achieved. Once the door is locked, the lift can be activated. The cart can then be marked

completed on the touch screen of the display device.

[0089] The content of the cart (i.e., the debris) can be unloaded onto the upper conveyor
assembly. Once the content is unloaded, at least one image can be taken of the content.
Proximity sensor(s) can be used to activate the cameras. After images have been taken, the
content can then be sorted into bins (e.g., twelve bins). The process can be repeated until all
carts from the group have been weighed. The last cart of the group can be detected by the
controller, which can cause the controller to begin monitoring the movement of the belt.
Enough distance can be provided for the debris from the final cart to reach the end of the
downstream conveyor assembly. Once the content of all carts have been distributed into the
bins, the bin weights can be taken, and then the scales can be set to zero. The system
controller can store the gross weight of the cart, the images, and the weights of the plurality
of bins in a database (e.g., a SQL database), which can be designed by the customer. The lift
door can remain locked until completion of the weighing of a group of associated carts to
prohibit the next group from being processed. After the weighing of all associated carts is

completed, the central controller can be configured to permit opening of the lift door.

[0090] Sort line operators can be positioned along the downstream conveyor assembly.
When a sort line operator’s assigned bin is full, the sort line operators can request that the bin
be emptied by pushing a button. The button can comprise a light source which can be

activated when the button is pushed. The system can include a second light in communication
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with the button and positioned underneath each bin. When the button is compressed (i.e.,
pressed), the second light becomes activated, alerting the ground crew to empty the bin. A
forklift operator can have a mobile device with a custom software application. The custom
software application can display the bins that need to be emptied. The forklift operator can
move a container underneath the respective bin, and push a button on the mobile device to
activate the actuator to effect movement of the base from the closed position toward the open
position. When a bin is being emptied, operation of the lift and the upstream and downstream
conveyor assemblies can be stopped until the base is returned to the closed position. If a sort
line operator requests that a bin be emptied in the middle of a group, then the system
controller can store the partial weight of the group. Before the base is returned to the closed

position, the scale can be set to zero.

[0091] During the described process, it is possible to change commodities assigned to

the bins in between groups and after the bins have been emptied.

[0092] If the cart is too heavy for the lift or damaged, the system controller can be
programmed to have a “finish short” button. This can discard the cart gross weight and allow
the group to be finished short. Alteratively, the maximum weight for the lift can be
identified, the bins and commodities can be displayed, and the operator can select which bin

will receive the net weight from the lift scale.

[0093] As disclosed herein, the system controller can be provided in communication
with a user interface, which allows a system operator to control operation of the system
through the system controller. In exemplary aspects, the system controller can receive a user-
input initiating a “Re-Dump” procedure, which can be used if any material is remaining in
the cart after the initial cycle of lifting the cart and emptied debris onto the upstream
conveyor assembly. Optionally, when the “Re-Dump” procedure is commenced, the lift can
shake the cart (e.g., by back-and-forth movement and/or vibrational force), either before or
after the cart is inverted, to cause any remaining debris to become dislodged from the cart and
fall onto the conveyor assembly. In exemplary aspects, it is contemplated that this shaking
feature can be incorporated into all lifting and unloading sequences of carts using the lift
apparatus such that the lift apparatus shakes each cart as part of the standard debris unloading

process.

Exemplary Aspects
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[0094] In view of the described devices, systems, and methods and variations thereof,
herein below are described certain more particularly described aspects of the invention.
These particularly recited aspects should not however be interpreted to have any limiting
effect on any different claims containing different or more general teachings described
herein, or that the “particular” aspects are somehow limited in some way other than the

inherent meanings of the language literally used therein.

[0095] Aspect 1: A system for processing debris, the system comprising: at least one
cart having a base, a plurality of wheels extending downwardly from the base relative to a
vertical axis, and a plurality of walls extending upwardly from the base, wherein the walls
and the base of each cart cooperate to define a debris-receiving space; a lifting apparatus
having at least one arm assembly configured to engage a portion of the base of a respective
cart of the at least one cart when the cart is in a resting position, wherein, following
engagement between the at least one arm assembly and the cart, the at least one arm assembly
of the lifting apparatus is selectively rotatable relative to a rotational axis to move the cart
about and between the resting position and an unloading position, and wherein the cart
reaches the unloading position following rotational movement of the at least one arm
assembly of the lifting apparatus along an arcuate path having an arc length ranging from
about 130 degrees to about 170 degrees; and a first conveyor assembly configured to receive

debris from the at least one cart when the at least one cart is in the unloading position.

[0096] Aspect 2: The system of aspect 1, wherein the lifting apparatus comprises an
actuator coupled to the at least one arm assembly of the lifting apparatus, wherein the
actuator is configured to effect selective rotational movement of the at least one arm

assembly of the lifting apparatus.

[0097] Aspect 3: The system of aspect 2, wherein each arm assembly of the lifting
apparatus comprises: an arm; and at least one engagement element coupled to the arm and

configured to engage the base of the cart.

[0098] Aspect 4: The system of aspect 3, wherein each cart defines at least one
receptacle extending downwardly from the base, wherein each receptacle of the cart is

configured to receive a corresponding engagement element of the lifting apparatus.

[0099] Aspect 5: The system of aspect 4, wherein the plurality of walls of each cart
comprise: opposed front and back walls; and opposed first and second side walls, wherein the

first and second side walls extend between and are connected to the front and back walls,

32



WO 2018/191512 PCT/US2018/027328

wherein the at least one receptacle of each cart comprises a first set of receptacles having at
least one row of receptacles aligned relative to a longitudinal axis extending through the

opposed first and second side walls of the cart.

[00100]  Aspect 6: The system of aspect 5, wherein the at least one receptacle of each cart
further comprises a second set of receptacles having at least one row of receptacles aligned

relative to a transverse axis extending through the opposed walls of the cart.

[00101]  Aspect 7: The system of aspect 6, wherein the at least one engagement element is
configured to engage either the first set of receptacles or the second set of receptacles of each

cart depending upon the orientation of the cart.

[00102]  Aspect 8: The system of any one of aspects 3-7, wherein the at least one
engagement element of each arm assembly is pivotally coupled to the arm of the arm

assembly.

[00103]  Aspect 9: The system of any one of the preceding aspects, further comprising a
second conveyor assembly, wherein the first conveyor assembly is configured to deliver

debris to the second conveyor assembly at a selectively adjustable rate.

[00104]  Aspect 10: A method for processing debris, comprising: providing at least
one cart to a jobsite, each cart having a base, a plurality of wheels extending downwardly
from the base relative to a vertical axis, and a plurality of walls extending upwardly from the
base, wherein the walls and the base of each cart cooperate to define a debris-receiving space;
transporting the at least one cart from the jobsite to a debris processing facility, the debris
processing facility comprising a lifting apparatus and a first conveyor assembly; effecting
engagement between at least one arm assembly of a lifting apparatus and a first cart of the at
least one cart; and following engagement between the at least one arm assembly and the first
cart, selectively rotating the at least one arm assembly of the lifting apparatus relative to a
rotational axis to move the first cart from a resting position to an unloading position, wherein
the first cart reaches the unloading position following rotational movement of the at least one
arm assembly of the lifting apparatus along an arcuate path having an arc length ranging from
about 130 degrees to about 170 degrees, wherein, with the first cart in the unloading position,

the first conveyor assembly receives debris exiting the first cart.

[00105]  Aspect 11: The method of aspect 10, wherein an actuator is coupled to the
at least one arm assembly of the lifting apparatus, and wherein the actuator effects selective

rotational movement of the at least one arm assembly of the lifting apparatus.
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[00106]  Aspect 12: The method of aspect 11, further comprising returning the first
cart to the resting position after debris is unloaded from the first cart onto the first conveyor
assembly.

[00107]  Aspect 13: The method of aspect 12, further comprising: disengaging the

first cart from the lifting apparatus; effecting engagement between at least one arm assembly
of the lifting apparatus and a second cart of the at least one cart; and following engagement
between the at least one arm assembly and the second cart, selectively rotating the at least
one arm assembly of the lifting apparatus relative to the rotational axis to move the second

cart from the resting position to the unloading position.

[00108]  Aspect 14: The method of any one of aspects 10-13, wherein each arm
assembly of the lifting apparatus comprises: an arm; and at least one engagement element
coupled to the arm, wherein the at least one engagement element of the arm assembly
engages the base of the first cart to effect engagement between the at least one arm assembly

and the first cart.

[00109]  Aspect 15: The method of aspect 14, wherein each cart defines at least one
receptacle extending downwardly from the base, and wherein each engagement element of
the lifting apparatus is received within a corresponding receptacle of the first cart to effect

engagement between the at least one arm assembly and the first cart.

[00110]  Aspect 16: The method of aspect 15, wherein the plurality of walls of each
cart comprise: opposed front and back walls; and opposed first and second side walls,
wherein the first and second side walls extend between and are connected to the front and
back walls, wherein the at least one receptacle of each cart comprises: a first set of
receptacles having at least one row of receptacles aligned relative to a longitudinal axis
extending through the opposed first and second side walls of the cart; and a second set of
receptacles having at least one row of receptacles aligned relative to a transverse axis

extending through the opposed walls of the cart.

[00111]  Aspect 17: The method of aspect 16, wherein the at least one engagement
element engages the first set of receptacles of the first cart to effect engagement between the

at least one arm assembly and the first cart.

[00112]  Aspect 18: The method of aspect 16, wherein the at least one engagement
element engages the second set of receptacles of the first cart to effect engagement between

the at least one arm assembly and the first cart.
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[00113]  Aspect 19: The method of any one of aspects 10-18, further comprising
selectively adjusting a speed of the first conveyor assembly to deliver debris to a second

conveyor assembly at a desired rate.

[00114]  Aspect 20: The method of aspect 19, further comprising sorting the debris

on the second conveyor assembly.

[00115]  Aspect 21: The method of any one of aspects 10-20, wherein each cart is
assigned a unique identifier and provided with indicia of the unique identifier, wherein the
method further comprises: detecting the indicia of the unique identifier of the first cart prior
to moving the first cart from the resting position to the unloading position; measuring a
weight of the first cart; transmitting information regarding the weight of the first cart to a
system controller; using the system controller to associate the measured weight of the first
cart with the unique identifier assigned to the first cart; producing an image of the debris
provided from the first cart to the first conveyor assembly; transmitting the image of the
debris to the system controller; and using the system controller to associate the image of the

debris with the unique identifier assigned to the first cart.

[00116]  Aspect 22: A debris cart comprising: a base; a plurality of wheels
extending downwardly from the base relative to a vertical axis; and a plurality of walls
extending upwardly from the base of the base assembly, wherein the plurality of walls
cooperate with the base to define a debris-receiving space, the plurality of walls comprising:
opposed front and back walls; and opposed first and second side walls, wherein the first and
second side walls extend between and are connected to the front and back walls, wherein
each wall of the plurality of walls has a rounded upper edge, wherein the front and back walls
have respective outer surfaces, and wherein, moving from the respective rounded upper edges
of the front and back walls to the base, the outer surfaces of the front and back walls are
axially tapered at a first taper angle relative to the vertical axis, and wherein the first and
second side walls have respective outer surfaces, and wherein, moving from the rounded
upper edge of each side wall to the base, the outer surfaces of the first and second side walls
are axially tapered at a second taper angle relative to the vertical axis; and a plurality of
receptacles extending downwardly from the base, wherein the plurality of receptacles
comprise: a first set of receptacles having at least one row of receptacles aligned relative to a
longitudinal axis extending through the opposed first and second side walls of the cart; and a
second set of receptacles having at least one row of receptacles aligned relative to a

transverse axis extending through the opposed walls of the cart.

35



WO 2018/191512 PCT/US2018/027328

[00117]  Aspect 23: A system for processing debris, the system comprising: a
plurality of bins capable of receiving debris, each bin comprising: a base assembly having a
base that is configured for selective movement about and between an open position and a
closed position, and an actuator operatively coupled to the base and operable to effect
selective movement of the base about and between the open position and the closed position;
and a plurality of walls coupled to and extending upwardly from the base, wherein the
plurality of walls and the base cooperate to define an interior space; a downstream conveyor
assembly configured to deliver debris toward the plurality of bins, wherein the downstream
conveyor assembly has a top surface that is positioned in communication with at least one
wall of each bin of the plurality of bins to facilitate delivery of debris into the interior space
of each bin, wherein as the base of each bin moves from the closed position toward the open
position, the base is configured to dispense debris from the interior space of the bin through

the base.

[00118]  Aspect 24: The system of aspect 23, further comprising a support assembly
having a rail extending horizontally relative to the downstream conveyor assembly, and a
plurality of support posts coupled to and extending downwardly from the rail, wherein the

plurality of bins are securely coupled to the rail.

[00119]  Aspect 25: The system of aspect 23 or aspect 24, further comprising a
system controller having at least one processor and at least one memory in communication
with the at least one processor, wherein the system controller is communicatively coupled to

the actuator of each bin of the plurality of bins.

[00120]  Aspect 26: The system of aspect 25, wherein each bin of the plurality of
bins comprises a load cell configured to produce an output corresponding to a weight of

debris within the respective bin.

[00121]  Aspect 27: The system of aspect 26, wherein the system controller is
configured to receive and store the output from the load cell of each respective bin of the

plurality of bins.

[00122]  Aspect 28: The system of aspect 26, wherein the system controller
comprises at least one programmable logic controller communicatively coupled to the

actuator of each bin of the plurality of bins.

[00123]  Aspect 29: The system of any one of aspects 23-28, further comprising a

plurality of sensors, wherein each sensor of the plurality of sensors is positioned proximate a
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respective bin of the plurality of bins, wherein each sensor is configured to produce an output

indicative of a desired amount of debris within the respective bin.

[00124]  Aspect 30: The system of aspect 29, further comprising an indicator in
communication with the sensor and configured to receive the output from the sensor,
wherein, upon receipt of the output, the indicator produces an alert corresponding to the

output.

[00125]  Aspect 31: The system of aspect 30, wherein the alert comprises an audible

alert, a visual alert, a signal transmitted to a remote device, or a combination thereof.

[00126]  Aspect 32: The system of aspect 31, further comprising a remote device
that receives the alert, wherein the remote device is a computer, a mobile phone, a remote

control, a tablet, or a handheld device.

[00127]  Aspect 33: The system of aspect 32, wherein, following activation of the
alert, the remote device is configured to produce an activation signal, wherein upon receipt of
the activation signal by the actuator, the actuator effects movement of the base from the
closed position toward the open position to permit unloading of the debris from the interior

space of the respective bin of the plurality of bins.

[00128]  Aspect 34: The system of aspect 33, further comprising at least one
container that is positioned below a bin of the plurality of bins and configured to receive

debris that 1s unloaded from the bin.

[00129]  Aspect 35: The system of any one of aspects 23-34, further comprising: at
least one cart having a base, a plurality of wheels extending downwardly from the base
relative to a vertical axis, and a plurality of walls extending upwardly from the base, wherein
the walls and the base of each cart cooperate to define a debris-receiving space; a lifting
apparatus having at least one arm assembly configured to engage a portion of the base of a
respective cart of the at least one cart when the cart is in a resting position, wherein,
following engagement between the at least one arm assembly and the cart, the at least one
arm assembly of the lifting apparatus is selectively rotatable relative to a rotational axis to
move the cart about and between the resting position and an unloading position, and wherein
the cart reaches the unloading position following rotational movement of the at least one arm
assembly of the lifting apparatus along an arcuate path having an arc length ranging from
about 130 degrees to about 170 degrees, wherein the downstream conveyor assembly is

configured to receive debris after the debris has been unloaded from the at least one cart.
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[00130]  Aspect 36: The system of aspect 35, further comprising an upstream
conveyor assembly configured to receive debris from the at least one cart when the at least
one cart is in the unloading position, wherein the downstream conveyor is configured to

receive the debris from the upstream conveyor.

[00131]  Aspect 37: The system of any one of aspects 23-36, wherein the
downstream conveyor assembly is configured to deliver debris toward the plurality of bins at

a selectively adjustable rate.

[00132]  Aspect 38: A method of processing debris, comprising: positioning a
plurality of bins along a downstream conveyor assembly having a top surface, each bin
comprising a base assembly having a base that is configured for selective movement about
and between an open position and a closed position, and an actuator operatively coupled to
the base and operable to effect selective movement of the base about and between the open
position and the closed position, and a plurality of walls coupled to and extending upwardly
from the base, wherein the plurality of walls and the base cooperate to define an interior
space, and wherein the top surface of the downstream conveyor is positioned in
communication with at least one wall of each bin of the plurality of bins to facilitate delivery
of debris into the interior space of each bin; transporting debris along the top surface of the
downstream conveyor assembly relative to a conveyor axis; selectively moving the debris
into at least one bin of the plurality of bins; activating the actuator to effect movement of the
base of the at least one bin from the closed position toward the open position; and unloading
debris from the at least one bin into at least one container positioned below the at least one

bin and configured to receive the debris that is unloaded from the at least one bin.

[00133]  Aspect 39: The method of aspect 38, further comprising measuring the

weight of the at least one bin prior to unloading the debris.

[00134]  Aspect 40: The method of aspect 39, further comprising transmitting the

weight of the at least one bin to a system controller.

[00135]  Aspect4l: The method of any one of aspects 38-40, further comprising
returning the base to the closed position following the step of unloading the debris from the at

least one bin.

[00136]  Aspect 42: The method of any one of aspects 38-41, further comprising
selectively adjusting a speed of the downstream conveyor assembly prior to unloading the

debris from the at least one bin.
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[00137]  Aspect 43: The method of any one of aspects 38-42, further comprising

selectively sorting the debris on the top surface of the downstream conveyor assembly.

[00138]  Aspect 44: The method of any one of aspects 38-43, further comprising:
providing at least one cart to a jobsite, each cart having a base, a plurality of wheels
extending downwardly from the base relative to a vertical axis, and a plurality of walls
extending upwardly from the base, wherein the walls and the base of each cart cooperate to
define a debris-receiving space; transporting the at least one cart from the jobsite to a debris
processing facility, the debris processing facility comprising a lifting apparatus and an
upstream conveyor assembly; effecting engagement between at least one arm assembly of a
lifting apparatus and a first cart of the at least one cart; and following engagement between
the at least one arm assembly and the first cart, selectively rotating the at least one arm
assembly of the lifting apparatus relative to a rotational axis to move the first cart from a
resting position to an unloading position, wherein the first cart reaches the unloading position
following rotational movement of the at least one arm assembly of the lifting apparatus along
an arcuate path having an arc length ranging from about 130 degrees to about 170 degrees,
wherein the downstream conveyor assembly receives debris after the debris has been

unloaded from the at least one cart.

[00139]  Aspect 45: The method of aspect 44, wherein, with the first cart in the
unloading position, the upstream conveyor assembly receives debris exiting the first cart, and
wherein the downstream conveyor assembly receives the debris from the upstream conveyor

assembly.

[00140]  Aspect 46: The method of aspect 44, wherein each cart is assigned a
unique identifier and provided with indicia of the unique identifier, wherein the method
further comprises: detecting the indicia of the unique identifier of the first cart prior to
moving the first cart from the resting position to the unloading position; measuring a weight
of the first cart; transmitting information regarding the weight of the first cart to a system
controller; using the system controller to associate the measured weight of the first cart with
the unique identifier assigned to the first cart; producing an image of the debris provided
from the first cart to the upstream conveyor assembly; transmitting the image of the debris to
the system controller; and using the system controller to associate the image of the debris

with the unique identifier assigned to the first cart.
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[00141]  Aspect 47: The method of aspect of 46, wherein the at least one cart
comprises a plurality of carts, and wherein the method further comprises unloading debris
from each cart of the plurality of carts, transporting the debris from each cart of the plurality
of carts toward the plurality of bins, selectively distributing the debris from each cart of the
plurality of carts into the plurality of bins, measuring the weight of each bin of the plurality of

bins, and determining a total weight of debris within the plurality of bins.

[00142]  Aspect 48: A debris bin, comprising: a base assembly comprising: a base
that is configured for selective movement about and between an open position and a closed
position, and an actuator operatively coupled to the base and operable to effect selective
movement of the base about and between the open position and the closed position; and a
plurality of walls coupled to and extending upwardly from the base, wherein the plurality of
walls and the base cooperate to define an interior space, wherein as the base of each bin
moves from the closed position toward the open position, the base is configured to dispense

debris from the interior space of the bin through the base.

[00143]  Aspect 49: A method for processing debris, comprising: transporting a
plurality of carts to a jobsite, each cart having a base, a plurality of wheels extending
downwardly from the base relative to a vertical axis, and a plurality of walls extending
upwardly from the base, wherein the walls and the base of each cart cooperate to define a
debris-receiving space, wherein each cart is assigned a unique identifier and provided with
indicia of the unique identifier; detecting the indicia of the unique identifier of each cart of
the plurality of carts to be unloaded at the jobsite; unloading the plurality of carts at the
jobsite; using a system controller to associate the unique identifier of each unloaded cart with
the jobsite; and following receipt of debris within each cart of the plurality of carts,

transporting the plurality of carts from the jobsite to a debris processing facility.

[00144]  Aspect 50: The method of aspect 49, wherein the plurality of carts are

transported to the jobsite and unloaded using a straight truck with a lift gate.

[00145]  Aspect 51: The method of aspect 49 or aspect 50, wherein the method does

not include unloading a dumpster at the jobsite.

[00146]  Aspect 52: The method of any one of aspects 49-51, wherein the plurality

of carts are delivered at a plurality of delivery locations within the jobsite.

[00147]  Aspect 53. The method of aspect 52, wherein the plurality of carts are

retrieved from a plurality of retrieval locations, wherein at least one retrieval location of the
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plurality of retrieval locations does not correspond to a delivery location of the plurality of

delivery locations.

[00148]  Aspect 54: The method of any one of aspects 49-53, further comprising,
following receipt of debris within each cart of the plurality of carts, rolling the plurality of

carts to a truck to permit transport of the plurality of carts to the debris processing facility.

[00149]  Aspect 55: The method of aspect 54, wherein the method does not

comprise transferring material from the plurality of carts to a dumpster.

[00150]  Aspect 56: The method of any one of aspects 49-55, wherein at least one

cart of the plurality of carts is visibly marked for receipt of a specific type of materials.

[00151]  Aspect 57: The method of aspect 56, wherein the specific type of materials

is recyclable materials.

[00152]  Aspect 58: The method of any one of aspects 38-43, wherein each cart is
assigned a unique identifier and provided with indicia of the unique identifier, the method
further comprising: providing at least one cart to a jobsite, each cart having a base, a plurality
of wheels extending downwardly from the base relative to a vertical axis, and a plurality of
walls extending upwardly from the base, wherein the walls and the base of each cart
cooperate to define a debris-receiving space; transporting the at least one cart from the jobsite
to a debris processing facility; detecting the indicia of the unique identifier of a weight of the
first cart; measuring a weight of the first cart; transmitting information regarding the weight
of the first cart to a system controller; and using the system controller to associate the

measured weight of the first cart with the unique identifier assigned to the first cart.

[00153]  Aspect 59: The method of aspect 58, further comprising: producing an
image of the debris provided from the first cart to the upstream conveyor assembly;
transmitting the image of the debris to the system controller; and using the system controller

to associate the image of the debris with the unique identifier assigned to the first cart.

[00154]  Aspect 60: The method of aspect 58 or aspect 59, wherein the at least one
cart comprises a plurality of carts, and wherein the method further comprises unloading
debris from each cart of the plurality of carts, transporting the debris from each cart of the
plurality of carts toward the plurality of bins, selectively distributing the debris from each cart
of the plurality of carts into the plurality of bins, measuring the weight of each bin of the
plurality of bins, and determining a total weight of debris within the plurality of bins.
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[00155]  Although several embodiments of the invention have been disclosed in the
foregoing specification, it is understood by those skilled in the art that many modifications
and other embodiments of the invention will come to mind to which the invention pertains,
having the benefit of the teaching presented in the foregoing description and associated
drawings. It is thus understood that the invention is not limited to the specific embodiments
disclosed hereinabove, and that many modifications and other embodiments are intended to
be comprised within the scope of the appended claims. Moreover, although specific terms
are employed herein, as well as in the claims which follow, they are used only in a generic
and descriptive sense, and not for the purposes of limiting the described invention, nor the

claims which follow.
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CLAIMS
What is claimed is:
1. A system for processing debris, the system comprising:
a plurality of bins capable of receiving debris, each bin comprising:

a base assembly having a base that is configured for selective movement about
and between an open position and a closed position, and an actuator operatively coupled
to the base and operable to effect selective movement of the base about and between the

open position and the closed position; and

a plurality of walls coupled to and extending upwardly from the base, wherein the

plurality of walls and the base cooperate to define an interior space;

wherein as the base of each bin moves from the closed position toward the open
position, the base is configured to dispense debris from the interior space of the bin

through the base;

a downstream conveyor assembly configured to deliver debris toward the plurality of
bins, wherein the downstream conveyor assembly has a top surface that is positioned in
communication with at least one wall of each bin of the plurality of bins to facilitate delivery of

debris into the interior space of each bin; and

a system controller having at least one processor and at least one memory in
communication with the at least one processor, wherein the system controller is

communicatively coupled to the actuator of each bin of the plurality of bins,

wherein each bin of the plurality of bins comprises a load cell configured to produce an

output corresponding to a weight of debris within the respective bin, and
wherein the system controller is configured to:

receive and store the output from the load cell of each respective bin of the

plurality of bins;

determine a total weight of debris within the plurality of bins; and
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associate the determined total weight with at least one identifier corresponding to at least

one cart within which the debris was collected before unloading of the debris within the system.

2. The system of claim 1, further comprising a support assembly having a rail extending
horizontally relative to the downstream conveyor assembly, and a plurality of support posts
coupled to and extending downwardly from the rail, wherein the plurality of bins are securely

coupled to the rail.

3. The system of claim 1, wherein the system controller comprises at least one
programmable logic controller communicatively coupled to the actuator of each bin of the

plurality of bins.

4. The system of any one of claims 1-3, further comprising a plurality of sensors, wherein
each sensor of the plurality of sensors is positioned proximate a respective bin of the plurality of
bins, wherein each sensor is configured to produce an output indicative of a desired amount of

debris within the respective bin.

5. The system of claim 4, further comprising an indicator in communication with the sensor
and configured to receive the output from the sensor, wherein, upon receipt of the output, the

indicator produces an alert corresponding to the output.

6. The system of claim 5, wherein the alert comprises an audible alert, a visual alert, a

signal transmitted to a remote device, or a combination thereof.

7. The system of claim 6, further comprising a remote device that receives the alert, wherein

the remote device is a computer, a mobile phone, a remote control, a tablet, or a handheld device.

8. The system of claim 7, wherein, following activation of the alert, the remote device is
configured to produce an activation signal, wherein upon receipt of the activation signal by the
actuator, the actuator effects movement of the base from the closed position toward the open
position to permit unloading of the debris from the interior space of the respective bin of the

plurality of bins.

9. The system of claim 8, further comprising at least one container that is positioned below

a bin of the plurality of bins and configured to receive debris that is unloaded from the bin.
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10. The system of claim 1, further comprising:

at least one cart having a base, a plurality of wheels extending downwardly from the base
relative to a vertical axis, and a plurality of walls extending upwardly from the base, wherein the

plurality of walls and the base of each cart cooperate to define a debris-receiving space;

a lifting apparatus having at least one arm assembly configured to engage a portion of the
base of a respective cart of the at least one cart when the cart is in a resting position, wherein,
following engagement between the at least one arm assembly and the cart, the at least one arm
assembly of the lifting apparatus is selectively rotatable relative to a rotational axis to move the
cart about and between the resting position and an unloading position, and wherein the cart
reaches the unloading position following rotational movement of the at least one arm assembly
of the lifting apparatus along an arcuate path having an arc length ranging from about 130

degrees to about 170 degrees,

wherein the downstream conveyor assembly is configured to receive debris after the

debris has been unloaded from the at least one cart.

1. The system of claim 10, further comprising an upstream conveyor assembly configured
to receive debris from the at least one cart when the at least one cart is in the unloading position,
wherein the downstream conveyor assembly is configured to receive the debris from the

upstream conveyor assembly.

12. The system of claim 1, wherein the downstream conveyor assembly is configured to

deliver debris toward the plurality of bins at a selectively adjustable rate.
13. The system of claim 1, further comprising a camera that produces an image of the debris.

14. The system of claim 13, wherein the system controller is configured to associate the

image of the debris with the at least one identifier.

15. The system of claim 1 or claim 14, further comprising a central computing device,
wherein the system controller is configured to provide data associated with the at least one
identifier to the central computing device, and wherein the central computing device is
configured to generate a report or invoice for a particular customer or job based upon the data

associated with the at least one identifier.

16. A method of processing debris, comprising:
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positioning a plurality of bins along a downstream conveyor assembly having a top
surface, each bin comprising a base assembly having a base that is configured for selective
movement about and between an open position and a closed position, and an actuator operatively
coupled to the base and operable to effect selective movement of the base about and between the
open position and the closed position, and a plurality of walls coupled to and extending upwardly
from the base, wherein the plurality of walls and the base cooperate to define an interior space,
and wherein the top surface of the downstream conveyor assembly is positioned in
communication with at least one wall of each bin of the plurality of bins to facilitate delivery of

debris into the interior space of each bin;

transporting debris along the top surface of the downstream conveyor assembly relative

to a conveyor axis;

selectively moving the debris into the plurality of bins, wherein each bin of the plurality
of bins comprises a load cell that produces an output corresponding to a weight of debris within

the respective bin;

receiving, using a system controller, the output from the load cell of each respective bin

of the plurality of bins;

determining, using the system controller, a total weight of debris within the plurality of
bins;
associating, using the system controller, the determined total weight with at least one

identifier corresponding to at least one cart within which the debris was collected before

unloading of the debris for processing;

activating the actuator to effect movement of the bases of the plurality bins from the

closed position toward the open position; and

unloading debris from the plurality of bins into a plurality of containers positioned below

respective bins of the plurality of bins.

17. The method of claim 16, further comprising returning the base to the closed position

following the step of unloading the debris from the at least one bin.

18. The method of claim 16, further comprising selectively adjusting a speed of the

downstream conveyor assembly prior to unloading the debris from the at least one bin.
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19. The method of claim 16, further comprising selectively sorting the debris on the top

surface of the downstream conveyor assembly.
20. The method of claim 16, further comprising:

providing the at least one cart to a jobsite, each cart having a base, a plurality of wheels
extending downwardly from the base relative to a vertical axis, and a plurality of walls extending
upwardly from the base, wherein the plurality of walls and the base of each cart cooperate to

define a debris-receiving space;

transporting the at least one cart from the jobsite to a debris processing facility, the debris

processing facility comprising a lifting apparatus and an upstream conveyor assembly;

effecting engagement between at least one arm assembly of a lifting apparatus and a first

cart of the at least one cart; and

following engagement between the at least one arm assembly and the first cart,
selectively rotating the at least one arm assembly of the lifting apparatus relative to a rotational
axis to move the first cart from a resting position to an unloading position, wherein the first cart
reaches the unloading position following rotational movement of the at least one arm assembly
of the lifting apparatus along an arcuate path having an arc length ranging from about 130

degrees to about 170 degrees,

wherein the downstream conveyor assembly receives debris after the debris has been

unloaded from the at least one cart.

21. The method of claim 20, wherein, with the first cart in the unloading position, the
upstream conveyor assembly receives debris exiting the first cart, and wherein the downstream

conveyor assembly receives the debris from the upstream conveyor assembly.

22. The method of claim 20, wherein each cart is assigned a unique identifier and provided

with indicia of the unique identifier, wherein the method further comprises:

detecting the indicia of the unique identifier of the first cart prior to moving the first cart

from the resting position to the unloading position;
measuring a weight of the first cart;

transmitting information regarding the weight of the first cart to the system controller;
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using the system controller to associate the measured weight of the first cart with the

unique identifier assigned to the first cart;

producing an image of the debris provided from the first cart to the upstream conveyor

assembly;
transmitting the image of the debris to the system controller; and

using the system controller to associate the image of the debris with the unique identifier

assigned to the first cart.

23. The method of claim of 22, wherein the at least one cart comprises a plurality of carts,

wherein each cart of the plurality of carts is associated with a particular job or customer.

24, The method of claim 16, further comprising:
producing an image of the debris; and
associating, using the system controller, the image of the debris with the at least one

identifier.

25. The method of claim 16, further comprising:

providing, using the system controller, data associated with the at least one identifier to a

central computing device; and

generating, using the central computer device, a report or invoice for a particular

customer or job based upon the data associated with the at least one identifier.
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