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(54) CONVEYOR WITH INTEGRATED DUST COLLECTOR SYSTEM

(57) A hood assembly (42) is arranged to direct a
vacuum air flow (266) that removes a volume of air con-
taining proppant dust particles (264) after proppant (92)
has been transported to a desired location via a flow path
(268). The hood assembly (42) comprises a first hood
section (154), a second hood section (156) and a third
hood section (158). The first hood section (154) substan-
tially surrounds and receives an outlet of a chute (24)
that directs the proppant (92) to the desired location. The
first hood section (154) comprises at least one dust re-
ceptacle (166) extending through a body of the first hood
section (154) to enable the volume of air to exit the first
hood section (154). The second hood section (156) is
positioned adjacent the first hood section (154) and com-
prises at least one dust receptacle (174) to receive the
volume of air. The third hood section (158) is positioned
adjacent the first hood section (154) and opposite the
second hood section (156). The third hood section (158)
comprises at least one dust receptacle (182) to receive
the volume of air and is substantially symmetrical to the
second hood section (156) about the first hood section
(154).
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Description

BACKGROUND

1. Related Applications

[0001] This application is a PCT, and claims priority to U.S. Patent Application No. 15/398,950, filed January 5, 2017,
titled "Conveyor with Integrated Dust Collector System," which is a continuation and claims priority to, and the benefit
of, U.S. Patent Application No. 15/398,835, filed January 5, 2017, titled "Conveyor with Integrated Dust Collector System,"
which claims priority to U.S. Provisional Application No. 62/275,377, filed January 6, 2016, titled "Conveyor with Integrated
Dust Collector System," all of which are incorporated herein by reference in their entireties.

2. Field of the Invention

[0002] The present invention relates to collecting dust particles. More particularly, the present invention relates to
systems and methods to collect dust particles formed during the movement of proppant.

3. Description of Related Art

[0003] Hydraulic fracturing or "fracking" has been used for decades to stimulate production from conventional oil and
gas wells. In recent years, the use of fracking has increased due to the development of new drilling technology such as
horizontal drilling and multi-stage fracking. Such techniques reach previously-unavailable deposits of natural gas and
oil. Fracking generally includes pumping fluid into a wellbore at high pressure. Inside the wellbore, the fluid is forced into
the formation being produced. When the fluid enters the formation, it fractures, or creates fissures, in the formation.
Water, as well as other fluids, and some solid proppants, are then pumped into the fissures to stimulate the release of
oil and gas from the formation.
[0004] By far the dominant proppant is silica sand, made up of ancient weathered quartz, the most common mineral
in the Earth’s continental crust. Unlike common sand, which often feels gritty when rubbed between your fingers, sand
used as a proppant tends to roll to the touch as a result of its round, spherical shape and tightly-graded particle distribution.
Sand quality is a function of both deposit and processing. Grain size is critical, as any given proppant should reliably fall
within certain mesh ranges, subject to downhole conditions and completion design. Generally, coarser proppant allows
a higher capacity due to the larger pore spaces between grains. This type of proppant, however, may break down or
crush more readily under stress due to the relatively fewer grain-to-grain contact points to bear the stress often incurred
in deep oil- and gas-bearing formations.
[0005] During fracking operations, workers may load fracking proppant into blending hoppers to mix the fracking
proppant with fluids (e.g., water, specialty fracking chemicals, etc.) before injection into the wellbore. The movement
and loading of the fracking proppant may produce dust particles which may be inhaled by operations personnel or sucked
into mechanical equipment. Inhalation by personnel may negatively impact health. Moreover, mechanical equipment
may be damaged by the dust particles. For example, the particles may clog filters and reduce air flow to the equipment.
Accordingly, it is now recognized that it is desirable to reduce the presence of dust particles near locations having fracking
proppant.

SUMMARY

[0006] Applicants recognized the problems noted above herein and conceived and developed embodiments of systems
and methods, according to the present invention, to position proppant containers onto racks, holders, conveyors, or the
like.
[0007] In an embodiment a system for capturing proppant dust particles when positioned at a fracking operation site
includes a proppant delivery assembly to receive one or more containers having proppant stored therein. The system
dispenses the proppant from the one or more containers and delivers the proppant to other fracking operation equipment.
Moreover, the system includes a dust collection assembly positioned proximate and associated with the proppant delivery
assembly to capture dust particles released by movement and settling of the proppant when being dispensed and
delivered by the proppant delivery assembly. The dust collection assembly is positioned to direct an air flow in a flow
path overlying the dust particles to capture the dust particles and move the dust particles away from the proppant thereby
reducing risk of dust exposure to fracking operation site personnel.
[0008] In another embodiment a system for capturing proppant dust particles when positioned at a fracking operation
site includes a proppant delivery assembly supporting one or more contains having proppant stored therein. The one
or more containers are arranged to dispense proppant to a chute that directs the dispensed proppant to a desired location.
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The system also includes a dust collection assembly positioned proximate and at least partially coupled to the proppant
delivery system to capture dust particles released by movement and settling of the proppant when being dispensed and
directed to the desired location. Moreover, the dust collection assembly is positioned to draw a volume of air containing
dust particles proximate the desired location away from the desired location to reduce the risk of dust exposure to
personnel near the desired location.
[0009] In a further embodiment, a method of capturing proppant dust particles when positioned at a fracking operation
site includes delivering proppant stored in one or more containers to fracking operation equipment via a proppant delivery
assembly. The method also includes capturing proppant dust particles formed by the movement and settling of the
proppant at the fracking operation equipment via an air flow directed in a flow path overlying the dust particles. The
method further includes removing the proppant dust particles from the fracking operation equipment by directing the air
flow away from the fracking operation equipment.
[0010] In another embodiment, a catch box is arranged proximate a lower surface of a proppant mover to catch
proppant and dust particles as the proppant is transferred from the proppant mover to a desired location. The catch box
includes an inlet positioned below the proppant mover to catch residual proppant and dust particles after the proppant
mover has deposited proppant into a chute that directs the proppant to the desired location. The catch box also includes
an interior volume to store the residual proppant and dust. Moreover, the catch box includes an outlet having a conduit
connection to enable removal of the residual proppant and dust particles via suction at the outlet.
[0011] In a further embodiment, a hood assembly to direct a vacuum air flow that removes a volume of air containing
proppant dust particles after a proppant has been transported to a desired location from a flow path includes a first hood
section that substantially surrounds and receives an outlet of a chute that directs the proppant to the desired location.
The first hood section includes at least one dust receptacle extending through a body of the first hood section to enable
a volume of air to exit the first hood section. The hood assembly also includes a second hood section positioned adjacent
the first hood section and comprising at least one dust receptacle to receive the volume of air. Additionally, the hood
assembly includes a third hood section positioned adjacent the first hood section and opposite the second hood section.
The third hood section includes at least one dust receptacle to receive the volume of air and being substantially sym-
metrical to the second hood section about the first hood section.
[0012] In another embodiment, a proppant delivery assembly to receive and support one or more containers having
proppant stored therein includes a cradle having a top surface to receive and support the one or more containers when
positioned thereon. The cradle enables the one or more containers to dispense the proppant stored therein. The proppant
delivery assembly also includes a proppant mover positioned below the top surface of the cradle and aligned with the
one or more containers to receive the proppant when the proppant is dispensed from the one or more containers. The
proppant mover carries the proppant away from the one or more containers. The proppant delivery assembly also
includes a directable chute that receives the proppant from the proppant mover and directs the proppant to a desired
location, the chute being coupled to the cradle and movable about an axis to change the location where the proppant
is dispensed.
[0013] In a further embodiment a dust collection assembly to collect and remove dust particles in a volume of air, the
dust particles formed by the movement and settling of proppant, includes a hood assembly positioned proximate the
volume of air having the dust particles. The hood assembly directs at least a portion of the volume of air toward one or
more dust receptacles extending through the hood assembly and defines at least a portion of the volume of air. The
dust receptacles are positioned to direct at least a portion of the volume of air away from the hood assembly. The dust
collection assembly also includes a vacuum air unit fluidly coupled to the hood assembly at the one or more dust
receptacles. The vacuum air unit generates suction pressure to draw at least a portion of the volume of air out of the
hood assembly through the one or more dust receptacles.

BRIEF DESCRIPTION OF DRAWINGS

[0014] The foregoing aspects, features, and advantages of the present invention will be further appreciated when
considered with reference to the following description of embodiments and accompanying drawings. In describing the
embodiments of the invention illustrated in the appended drawings, specific terminology will be used for the sake of
clarity. However, the invention is not intended to be limited to the specific terms used, and it is to be understood that
each specific term includes equivalents that operate in a similar manner to accomplish a similar purpose.

FIG. 1 is a front perspective view of a proppant delivery system having a dust collection assembly according to an
embodiment of the present invention;
FIG. 2 is a rear perspective view of a proppant delivery system having a dust collection assembly of FIG. 1 according
to an embodiment of the present invention;
FIG. 3 is a front elevation view of a proppant delivery system having a dust collection assembly of FIG. 1 according
to an embodiment of the present invention;



EP 3 505 471 A1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 4 is a rear elevation view of a proppant delivery system having a the dust collection assembly of FIG. 1 according
to an embodiment of the present invention;
FIG. 5 is a top plan view of a proppant delivery system having a the dust collection assembly of FIG. 1 according
to an embodiment of the present invention;
FIG. 6 is a top plan view of an embodiment of a dust collection assembly supporting two proppant delivery systems
according to another embodiment of the present invention;
FIG. 7 is a partial perspective view of a proppant delivery system positioned to deliver proppant to a blender hopper
according to an embodiment of the present invention;
FIG. 8 is a perspective view of a hood assembly of a dust collection assembly of FIG. 1 positioned in association
with a blender hopper according to an embodiment of the present invention;
FIG. 9 is a side elevation view of a hood assembly of FIG. 8 according to an embodiment of the present invention;
FIG. 10 is a front elevation view of a hood assembly of FIG. 8 according to an embodiment of the present invention;
FIG. 11 is a rear elevation view of a hood assembly of FIG. 8 according to an embodiment of the present invention;
FIG. 12 is a top plan view of a hood assembly of FIG. 8 according to an embodiment of the present invention;
FIG. 13 is a bottom plan view of a hood assembly of FIG. 8 according to an embodiment of the present invention;
FIG. 14 sectional view of a hood assembly of FIG. 8, taken along line 14-14 according to an embodiment of the
present invention;
FIG. 15 is a sectional view of a hood assembly of FIG. 8, taken along line 15-15 according to an embodiment of the
present invention;
FIG. 16 is a sectional view of a hood assembly of FIG. 8, taken along line 16-16 according to an embodiment of the
present invention;
FIG. 17 is a schematic diagram of a conduit system coupling an air mover to the hold assembly of FIG. 8 according
to an embodiment of the present invention;
FIG. 18 is a top plan view of a hood assembly of FIG. 8 in a first position adjacent a blender hopper according to
an embodiment of the present invention;
FIG. 19 is a top plan view of a hood assembly of FIG. 8 in a second position adjacent a blender hopper according
to an embodiment of the present invention;
FIG. 20 is a top plan view of a hood assembly of FIG. 8 in a third position adjacent a blender hopper;
FIG. 21 is a top plan view of a conduit system coupled to the hood assembly of FIG. 8 according to an embodiment
of the present invention;
FIG. 22 is a perspective view of a catch box positioned along a conveyor downstream of the chute according to an
embodiment of the present invention;
FIG. 23 is a front elevational view of the catch box of FIG. 23 according to an embodiment of the present invention;
FIG. 24 is a side elevational view of the catch box of FIG. 23 according to an embodiment of the present invention;
FIG. 25 is a cross-sectional view of the catch box of FIG. 23, taken along line 25-25 according to an embodiment
of the present invention;
FIG. 26 is a partial side elevation view of proppant being deposited into the catch box of FIG. 23 according to an
embodiment of the present invention;
FIG. 27 is a partial side elevation view of an air flow and proppant moving through the system according to an
embodiment of the present invention;
FIG. 28 is a perspective view of an air mover of the dust collection assembly arranged proximate the proppant
delivery system on a skid according to an embodiment of the present invention;
FIG. 29 is a side elevation view of the air mover of FIG. 29 according to an embodiment of the present invention;
FIG. 30 is a rear elevation view of the air mover of FIG. 29 according to an embodiment of the present invention;
FIG. 31 is a back elevation view of the air mover of FIG. 29 having a waste discharge assembly according to a first
embodiment of the present invention;
FIG. 32 is a back elevation view of the air mover of FIG. 29 having a waste discharge assembly according to a
second embodiment of the present invention;
FIG. 33 is a perspective view of a proppant delivery system and a dust collection assembly arranged at a well site
according to an embodiment of the present invention;
FIG. 34 is a perspective view of a container of a proppant delivery system being loaded onto a cradle of the proppant
delivery system according to an embodiment of the present invention;
FIG. 35 is a perspective view of the container of FIG. 34 positioned on the cradle and aligned with an actuator of a
proppant delivery system having a dust collector assembly according to an embodiment of the present invention;
FIG. 36 is a partial sectional view of a container dispensing onto a conveyor of a proppant delivery system having
a dust collector assembly according to an embodiment of the present invention;
FIGS. 37A-D are flow charts illustrating methods for collecting dust particles in tracking operations according to
embodiments of the present invention; and
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FIG. 38 is a flow chart illustrating methods for collecting dust particles and residual proppant in fracking operations
according to embodiments of the present invention.

DETAILED DESCRIPTION

[0015] The foregoing aspects, features, and advantages of the present invention will be further appreciated when
considered with reference to the following description of embodiments and accompanying drawings. In describing the
embodiments of the invention illustrated in the appended drawings, specific terminology will be used for the sake of
clarity. However, the invention is not intended to be limited to the specific terms used, and it is to be understood that
each specific term includes equivalents that operate in a similar manner to accomplish a similar purpose.
[0016] When introducing elements of various embodiments of the present invention, the articles "a," "an," "the," and
"said" are intended to mean that there are one or more of the elements. The terms "comprising," "including," and "having"
are intended to be inclusive and mean that there may be additional elements other than the listed elements. Any examples
of operating parameters and/or environmental conditions are not exclusive of other parameters/conditions of the disclosed
embodiments. Additionally, it should be understood that references to "one embodiment", "an embodiment", "certain
embodiments," or "other embodiments" of the present invention are not intended to be interpreted as excluding the
existence of additional embodiments that also incorporate the recited features. Furthermore, reference to terms such
as "above," "below," "upper", "lower", "side", "front," "back," or other terms regarding orientation are made with reference
to the illustrated embodiments and are not intended to be limiting or exclude other orientations.
[0017] Embodiments of the present disclosure include a system for capturing proppant dust particles. In certain em-
bodiments, a dust collection assembly is arranged proximate and at least partially coupled to a proppant delivery as-
sembly. The proppant delivery assembly includes a cradle that receives one or more containers in a side-by-side con-
figuration. The containers contain fracking proppant that is dispensed through an opening at a bottom of each respective
container. For example, actuators positioned below a top surface of the cradle can engage a gate 114 covering the
opening to enable the proppant to flow out of the one or more containers and onto a proppant mover. In certain embod-
iments, the proppant mover is an endless conveyor that carries the proppant along a length of the cradle and away from
the one or more containers. The proppant mover directs the proppant to a chute arranged at a distal end of the cradle.
The chute includes an inclined surface that directs the proppant into a blender hopper. In certain embodiments, the
chute is directable to enable fracking site operations personnel to direct an outlet of the chute toward a desired location.
[0018] In certain embodiments, the dust collection assembly includes a hood assembly arranged around the outlet of
the chute to capture and remove dust particles generated by the movement and settling of the proppant. At least a
portion of the hood assembly surrounds the outlet of the chute, thereby being positioned proximate to the location where
dust particles are likely to form. In certain embodiments, the hood assembly includes one or more dust receptacles that
receive the dust captured by the hood assembly. For example, the hood assembly is coupled to an air mover via conduit.
That is, tubes, manifolds, and the like couple the air mover to the hood assembly to transmit a suction pressure generated
by the air mover to the hood assembly. The suction pressure draws an air flow from a flow path positioned proximate
the blender hopper. Accordingly, the dust particles captured in the air flow are drawn away from the blender hopper and
moved toward the air mover. In certain embodiments, the suction force generated by the air mover at the hood assembly
is sufficient to capture the dust particles and also designed to reduce the likelihood of lifting the proppant out of the
blender hopper. That is, the suction force is particularly selected to minimize the risk of removing proppant from the
blender hopper. In this manner, dust particles are removed from the blender hopper to reduce the risk of exposure to
fracking operations site personnel.
[0019] FIG. 1 is a front perspective view of an embodiment of a proppant delivery assembly 10 and a dust collection
assembly 12 positioned at a well site 14. In the illustrated embodiment, the proppant delivery assembly 12 includes a
cradle 16 that supports proppant containers 18. As shown, the containers 18 are arranged in a side-by-side configuration
along the cradle 16 and positioned proximate to fracking operation equipment, for example, a blender hopper 20. In
certain embodiments, the cradle 16 includes a proppant mover 22 that directs the proppant away from the containers
18 after the proppant 18 is dispensed from the containers 18. In embodiments where, for example, the proppant mover
22 is a conveyor, the proppant travels along the cradle 16 to a chute 24 that directs the proppant into the blender hopper
20. However, it should be appreciated that in other embodiments the proppant mover 22 may be a chute, a sloped
surface, a screw auger, or the like. Furthermore, the proppant mover 22 may direct the proppant away from the containers
18 without moving along the cradle 16. For example, the proppant mover 22 can be a screw auger that directs the
proppant to a side of the cradle 16. At the blender hopper 20, the proppant can be mixed with fracking fluid (e.g., water,
chemicals, etc.) for injection into a wellbore 26.
[0020] The containers 18 in the illustrated embodiment are substantially sealed, self-contained, and modular to enable
transportation and storage of the proppant while minimizing the risk of exposure of the proppant and/or dust particles
formed from the proppant. Furthermore, substantially sealed containers 18 can isolate the proppant from the environment,
thereby reducing the risk of water or contaminants from mixing with the proppant. For example, the containers 18 may
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be delivered to the well site 14 filled with proppant, stacked into a vertical configuration until the proppant is ready for
use, and then arranged on the cradle 16 in the illustrated side-by-side configuration. Once on the cradle 16, the proppant
containers 18 may be opened such that the proppant flows out of a bottom of the containers 18 and onto the proppant
mover 22. As will be described below, in certain embodiments the proppant mover 22 can be an endless conveyor that
receives the proppant on a surface and directs the proppant away from the containers 18. However, in other embodiments,
the proppant mover 22 may be a screw auger, sloped ramp, or the like to facilitate movement of the proppant from one
location to another. In this manner, proppant can be moved from the containers 18 to the blender hopper 20.
[0021] The dust collection assembly 12 is positioned proximate the proppant delivery assembly 10, in the illustrated
embodiment. Positioning the dust collection assembly 12 close by the proppant delivery assembly 10 not only reduces
the footprint of the overall system at the well site 14, but also reduces the quantity of conduit connecting the dust collection
assembly 12 to the proppant delivery assembly 10. As will be described in detail below, the dust collection assembly 12
includes an air mover 28 that draws a vacuum at a desired location where the proppant is being loaded into the blender
hopper 20. That is, the air mover 28 generates a suction pressure proximate the blender hopper 20 to remove dust
particles in a volume of air. Accordingly, the dust particles that are formed due to the movement and settling of the
proppant will be captured by an air flow generated by the air mover 28. For example, in the illustrated embodiment, the
desired location is the blender hopper 20. As proppant is moved from the containers 16 to the blender hopper 20 (e.g.,
via the proppant mover 22), dust particles may separate from the proppant and enter the air. These dust particles may
infiltrate mechanical equipment, thereby reducing reliability or increasing maintenance intervals. Or, in certain cases,
the dust particles may be inhaled by fracking operation site personnel at the well site 14. By utilizing the dust collection
assembly 12, the dust particles can be captured and removed from the blender hopper 20, thereby reducing the risk of
exposure to both workers and equipment.
[0022] FIG. 2 is a back perspective view of the dust collection assembly 12 arranged proximate the proppant delivery
assembly 10. As shown, the dust collection assembly 12 is arranged on a back side of the proppant delivery assembly
10 to keep at least one side of the cradle 16 free from obstructions. In this manner, the containers 18 can be loaded and
unloaded from the cradle 16 via a forklift. For example, the containers 18 may be stacked at the well site 14 in a vertical
configuration until such time as they are ready for use. The forklift may lift the containers 18 from the stacked configuration
and carry the containers 18 to the cradle 16 for alignment and deposition on a top surface of the cradle 16 to facilitate
dispensing of the proppant from the containers 18. Because one side of the cradle 16 is free from obstructions, the
forklift may continuously add and remove containers 18 from the cradle 16, thereby enabling ongoing fracking operations
as containers 18 are emptied of the proppant. In certain embodiments, the containers 18 are emptied onto the proppant
mover 22 to facilitate movement of the proppant to the blender hopper 20. Moreover, the dust collection assembly 12
may be worked on (e.g., routine maintenance, installation, optimization, etc.) while the containers 18 are positioned on
the cradle 16 because the dust collection assembly 12 is separated from the movement area of the forklifts by the cradle
16. In this manner, the dust collection assembly 12 may be installed and placed into commission at the same time that
the containers 18 are installed on the cradle 16, thereby improving efficiencies at the well site 14 and potentially reducing
the duration of set up at the well site 14.
[0023] In the illustrated embodiment, the air mover 28 is positioned near a rear end 30 or proximal end of the cradle
16, away from the chute 24 arranged at a distal end 32 of the cradle 16. Accordingly, workers at the well site 14 can
maintain a distance from the vacuum suction, generated by the air mover 28, at the blender hopper 20 and/or chute 24
when working on or near the air mover 28. As such, the risk of exposure to the dust particles is further decreased. As
will be described below, the dust collection assembly 12 is designed to substantially integrate with the proppant delivery
assembly to minimize the equipment’s footprint at the well site 14 and to reduce the amount of additional equipment
utilized by the dust collection assembly 12.
[0024] FIG. 3 is a front elevation view of an embodiment of the dust collection assembly 12 arranged in front of (e.g.,
relative to the plane of the page) and proximate the proppant delivery assembly 10. As described above, the dust
collection assembly 12 is arranged proximate the proppant delivery assembly 10 to remove dust particles that are
produced at a desired location of proppant dispersion. Moreover, by closely positioning the dust collection assembly 12
to the proppant delivery assembly 10, the overall footprint may be reduced at the well site 14. In the illustrated embodiment,
the containers 18 (shown in phantom for clarity) are arranged in a side-by-side configuration along a length 40 of the
cradle 16. The configuration of the containers 18 enables one container 18 to be removed from the cradle 16 while the
other containers 18 are unloading proppant onto the proppant mover 22. In this manner, proppant may be continuously
supplied to the blender hopper 20, even when one of the containers 18 is empty and being changed out for a full container
18.
[0025] In the illustrated embodiment, the dust collection assembly 12 includes a hood assembly 42 positioned above
and overlying the blender hopper 20 to capture and remove dust particles formed near the blender hopper 20. The hood
assembly is fluidly coupled to the air mover 28 via conduit 44. In the illustrated embodiment, the conduit 44 includes
multiple tubes 46 extending from the hood assembly 42 to a manifold 48 extending along the cradle length 40. For
example, the tubes 46 can be formed from flexible tubing (e.g., polymer tubing, metal tubing, etc.) to enable a variety
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of routing configurations between the manifold 48 and the hood assembly 42, thereby increasing flexibility of routing to
accommodate design conditions at the well site 14. Moreover, it is appreciated that the manifold 48 may be any diameter
and include one or more connections to accommodate any diameter tubes 46 based on design conditions.
[0026] The manifold 48 is coupled to each tube 46 to fluidly couple the hood assembly 42 to the air mover 28. As a
result, the vacuum force generated by the air mover 28 forms an air flow that removes air from a flow path overlying the
blender hopper 20 and directs the air toward the air mover 28 via the conduit 44. In this manner, dust particles in the air
removed by the air mover 28 may be captured at the air mover 28 for later storage and/or disposal. As shown, the
manifold 48 is supported by the cradle 16. However, it should be appreciated that in other embodiments the manifold
48 may not be coupled to the cradle 16. For example, the manifold 48 may be supported by a series of pipe supports
positioned beside the cradle 16. In the illustrated embodiment, incorporating the manifold 48 into the cradle 16 further
reduces the footprint of the proppant delivery assembly 10 and the dust collection assembly 12 at the well site 14.
Moreover, positioning the manifold 48 below the cradle 16 enables operators to access both sides of the containers 18,
thereby improving access to the containers 18 for inspection and/or positioning on the cradle 16.
[0027] The tubes 46 extending from the manifold 48 are supported at least in part by the chute 24. For example, the
tubes 46 can be routed around and supported by a top surface of the chute 24. Moreover, as will be describe below, a
body of the chute 24 may include pipe supports that provide support to the tubes 46 coupling the hood assembly 42 to
the manifold 48. In this manner, the conduit 44 of the dust collection assembly 12 can be substantially incorporated with
the proppant delivery assembly 10 to reduce the overall footprint of the system.
[0028] As described above, the air mover 28 generates a vacuum force proximate the blender hopper 20, in the
illustrated embodiment. The vacuum force removes at least a portion of the air surrounding the blender hopper 20 in
the air flow, thereby removing the dust particles in the flow path via the movement and settling of proppant. In the
illustrated embodiment, the air mover 28 is positioned on a skid 50 at the rear end 30 of the cradle 16. The skid 50
enables the air mover 28 to be readily moved between well sites along with the proppant delivery assembly 10, thereby
reducing downtown between operations at the well sites 14. The illustrated skid 50 also includes an engine 52 to provide
power to the air mover 28. For example, the engine 52 may be a combustion engine, an electric engine, a steam engine,
or the like to supply power to the air mover 28 sufficient to generate the suction vacuum force at the blender hopper 20.
By providing an independent power system from the cradle 16, the air mover 28 may continue to remove air from
proximate the blender hopper 20 even when the proppant delivery assembly 10 is not in operation.
[0029] FIG. 4 is a rear elevation view of the proppant delivery system 10 having the dust collection assembly 12
positioned proximate the rear end 30 of the cradle 16. Similarly to FIG. 3, the containers 18 arranged in a side-by-side
configuration along the cradle 16 are shown in phantom for clarity. Moreover, in the illustrated embodiment, the manifold
48 is shown in phantom for clarity. As shown, the air mover 28 is arranged closer to the rear end 30 of the cradle 16
than the container 18 positioned proximate the rear end 30 of the cradle 16. As a result, the containers 18 can be
accessed from both sides of the cradle 16, thereby improving access for maintenance, inspection, and the like.
[0030] In the illustrated embodiment, the manifold 48 is shown with connections 60 arranged substantially linearly and
proximate the distal end 32 of the cradle 16. The connections 60 enable the tubes 46 to couple to the manifold 48, and
thereby provide a flow path for the air having the dust particles to travel away from the blender hopper 20, through the
manifold 48, and to the air mover 28. It should be appreciated that the connections 60 may be positioned along any
portion of the manifold 48 and in any reasonable configuration to enable the tubes 46 to couple to the manifold 48. For
example, in the illustrated embodiment the connections 60 are positioned facing the plane of the page. However, in
other embodiments, the connections 60 may be positioned at any circumferential position around the manifold 48 to
enable quick and easy connections between components of the dust collection assembly 12.
[0031] Moreover, the illustrated embodiment includes conduit supports 62 coupled to a shroud arranged upstream of
the chute 24. The conduit supports 62 support the conduit 44 (e.g., the tubes 46) extending from the manifold 48 to the
hood assembly 42. As will be appreciated, the conduit supports 62 support the conduit 44 to block movement and
maintain an open flow path along the conduit 44. For example, in embodiments where the tubes 46 are flexible lengths
of pipe, the conduit supports 62 can block impingement along the conduits 44, thereby facilitating an open flow path
between the air mover 28 and the hood assembly 42.
[0032] FIG. 5 is a top plan view of an embodiment of the proppant delivery system 10 and the dust collection assembly
12. It is appreciated that several components are shown in phantom for clarity. In the illustrated embodiment, the conduit
44 couples the air mover 28 to the hood assembly 42. For example, tubing 70 couples to the air mover 28 to the manifold
48, which extends along the cradle length 40. At the distal end 32 of the cradle 16, the tubes 46 couple to the manifold
48 and to the hood assembly 42, thereby forming a flow path between the air mover 28 and the hood assembly 42. In
the illustrated embodiment, the manifold 48 is positioned beneath the cradle 16. That is, the manifold 48 is positioned
within a front beam 72 and a rear beam 74 of the cradle 16. As a result, the manifold 48 is away from a walking area
around the cradle 16, thereby enabling access to the containers 18 and decreasing the amount of equipment at ground
level at the well site 14.
[0033] In FIG. 5, the tubes 46 are arranged such that a pair of tubes extends along a rear side 76 of the chute 24 and
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a pair of tubes extends over the cradle and to a front side 78 of the chute 24. However, it should be appreciated that in
other embodiments different configurations of the tubes 46 may be utilized to form the flow path between the hood
assembly 42 and the air mover 28.
[0034] FIG. 6 is a top plan view of an embodiment of the dust collection assembly 12 supporting two proppant delivery
systems 10a, 10b according to another embodiment of the present invention. In certain embodiments, multiple proppant
delivery assemblies 10 can be utilized to deliver proppant to a single blender hopper 20. For example, as illustrated,
each of the proppant delivery systems 10a, 10b may utilize the air mover 28 to draw air away from the blender hopper
20 via respective hood assemblies 42a, 42b.
[0035] In the illustrated embodiment, the manifold 48 is positioned below the cradle 16a of the proppant delivery
assembly 10a. This manifold 48 is particularly selected such that the size of the manifold 48 can accommodate the air
flow from both hood assemblies 42a, 42b. As a result, the cradle 16b of the proppant delivery assembly 10b does not
have a manifold arranged below the cradle 16. Instead, the tubes 46b extending from the hood assembly 42b are
arranged to couple to the tubes 46a. As a result, the dust particles removed via the hood assembly 48b are transported
through the tubes 46b, into the tubes 42a, toward the manifold 48, and to the air mover 28 via the suction pressure
generated by the air mover 28.
[0036] As shown in FIG. 6, each hood assembly 42a, 42b is coupled to the respective chute 24a, 24b to be positioned
above the blender hopper 20 to remove dust particles formed from the movement and settling of fracking proppant being
dispensed from the containers 18. In certain embodiments, the hood assemblies 42a, 42b are in contact with one another
over the blender hopper 20. However, in other embodiments, the hood assemblies 42a, 42b are independently moveable
via movement of the respective chutes 24a, 24b.
[0037] FIG. 7 is a partial perspective view of the proppant delivery system 10 positioned to deliver proppant to the
blender hopper 20 according to an embodiment of the present invention. As shown, portions of the cradle, 16, container
18, proppant mover 22, chute 24, and the hood assembly 42 have been cut away to clarify the discussion of the
components of the system. As described above, the container 18 is positioned on a top surface 90 of the cradle 16. The
top surface 90 positions the container 18 above the proppant mover 22 to receive the proppant 92 dispensed from the
container 18 via an opening 94 at a bottom 96 of the container 18. The proppant 92 flows from the container 18 along
inclined surfaces 98 and onto a surface of the proppant mover 22 for transportation to the blender hopper 20 via the
chute 24.
[0038] In the illustrated embodiment, the container 10 is substantially box-shaped and has four walls 100 extending
between corner posts 102 in the horizontal direction and a top post 104 and a bottom post 106 in the vertical direction.
While FIG. 7 shows one wall 100 of the container 18, it is appreciated that the other walls 100 are substantially similar
to the illustrated wall 100. The walls 100 include a cage-like structural support 108 having vertical support bars 110 and
horizontal support bars 112 arranged in a lattice-type configuration to provide structural support to the walls 100 when
filled with the proppant 92. Because proppant 92 is a highly-dense, granular material, little interstitial space remains
between grains of the proppant 92 when the proppant 92 is loaded into the container 18. The structural support 108
provides strength and support to the walls 100 to stop bulging and/or deformation of the walls 100 when filled with
proppant 92. As a result, the structural integrity of the container 18 is improved, thereby improving safety during trans-
portation and also enabling reuse of the containers 18 when the proppant 92 is dispensed from the containers 18.
[0039] As illustrated, the proppant 92 flows out of the opening 94 along inclined surfaces 98. The angle of the inclined
surfaces 92 is particularly selected to enhance the emptying of the container 18. For example, in the illustrated embod-
iment, the inclined surfaces 98 are positioned approximately 30 degrees to 45 degrees relative to the bottom 96. However,
in other embodiments, the inclined surfaces 98 may be any angle relative to the bottom 96 to enhance emptying of the
container 18 through the opening 94.
[0040] In certain embodiments, the container 10 includes a gate 114 arranged at the bottom 96 and positioned to
block or enable flow through the opening 94. The gate 114 is configured to couple to an actuator (e.g., hydraulic, electric,
pneumatic) to drive movement of the gate 114 between an open position and a closed position. As will be described in
detail below, the orientation of the gate 114 when coupled to the actuators may be utilized to properly align the containers
18 on the cradle 16. That is, the gate 114 may be arrange such that the gate 114 only aligns with the actuator when the
container 18 is placed on the cradle 16 in a desirable configuration.
[0041] The proppant 92 flows out of the container 18 along the inclined surfaces 98 through the opening 94 and onto
a proppant mover top surface 120. The proppant mover top surface 120 receives and supports the proppant 92 as the
proppant mover 22 takes the proppant 92 away from the container 18 and toward the blender hopper 20. In the illustrated
embodiment, the proppant mover 22 is a conveyor 122 (e.g., an endless conveyor) extending beyond the length 40 of
the cradle 16 and arranged on one or more rollers 124 that underlies the top surface 90 of the cradle 16. The conveyor
122 carries the proppant 92 away from the containers 18 along an inclined section 126 to empty into the chute 24. That
is, the conveyor 122 turns over to direct the proppant 92 off of the conveyor 122 and into the chute 24. In other words,
the conveyor 122 flips over at the chute 24 such that the surface traveling along the top of the rollers closest to the
containers 18 becomes the surface traveling along the bottom of the rollers closest to the ground plane. In the illustrated
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embodiment, the inclined section 126 extends above the top surface 90 of the cradle 16. As shown, the conveyor 122
includes one or more projections 128 extending upward from the top surface 120. For example, the projections 128 can
include walls, nubs, ridges, or the like to facilitate receiving and supporting the proppant 92 as the proppant 92 contacts
the conveyor 122 after it is dispensed from the containers 18.
[0042] In the illustrated embodiment, the inclined section 126 is covered by a shroud 130 that extends along a length
132 of the inclined section 126. The shroud 130 blocks dust particles formed due to the movement of the proppant 92
from entering the air, thereby potentially being inhaled by workers or entering and damaging auxiliary equipment. As
will be described in detail below, a catch box 140 is coupled to a bottom surface 142 of the shroud 130 and arranged
downstream of the chute 24, relative to the movement of the proppant mover 22. The catch box 140 is fluidly coupled
to the inclined section 126 via an opening in the bottom surface 142 forming a flow path between the shroud 130 and
the catch box 140. As the conveyor 122 turns over to empty the proppant 92 into the chute 24, proppant 92 and/or dust
particles remaining on the conveyor 122 enter the catch box 140, thereby further capturing dust particles and proppant
92 to prevent inhalation by workers and/or damage to auxiliary equipment.
[0043] The chute 24 is coupled to the shroud 130 via a proppant chamber 144 positioned between the shroud 130
and the chute 24. The proppant chamber 144 receives and directs the proppant 92 toward the chute 24. Moreover, the
proppant chamber 144 further serves to block dust particles from entering the air due to the enclosed nature of the
proppant chamber 144. As a result, dust particles formed in the proppant chamber 144 will settle onto the chute 24,
where the dust particles can be captured by the dust collection assembly 12. The chute 24 is pivotally coupled to the
proppant chamber 144 at an attachment plane 146. As a result, the chute 24 is directable because the chute 24 can
revolve about the attachment plane 146 (e.g., about an axis extending through and perpendicular to the attachment
plane 146) to adjust the location in the blender hopper 20 where the proppant 92 is directed.
[0044] In the illustrated embodiment, the chute 24 is coupled to the hood assembly 42 along a back wall 150 of the
hood assembly 42. Accordingly, the proppant 92 flows out of the chute 24 and through the hood assembly 42 to enter
the blender hopper 20. The tubes 46 extend from a top 152 of the hood assembly 42 to capture the dust particles formed
by the proppant 92 flowing into the blender hopper 20 and to remove a volume of air containing the dust particles.
[0045] FIG. 8 is a perspective view of the hood assembly 42 of the dust collection assembly 12 positioned in association
with the blender hopper 20 according to an embodiment of the present invention. As described above, the hood assembly
42 overlays the blender hopper 20 and is positioned about an outlet of the chute 24 to capture dust particles formed by
the movement and settling of the proppant 92. In the illustrated embodiment, the hood assembly 42 includes a first hood
section 154, a second hood section 156, and a third hood section 158. The first hood section 154 is a substantially
enclosed area formed by the back wall 150, a front wall 160, and sidewalls 162, 164 that substantially surrounds the
chute 24 outlet. The chute 24 is coupled to the back wall 150 and the proppant 92 flows into the enclosed area formed
by the first hood section 154 as the proppant 92 flows toward the blender hopper 20. The top 152 includes a pair of dust
receptacles 166 coupled to tubes 46 to direct the dust particles away from the blender hopper 20 and toward the air
mover 28 via the suction pressure generated by the air mover 28. While the illustrated embodiment includes two dust
receptacles 166, in other embodiments there can be 1, 3, 4, 5, or any suitable number of dust receptacles extending
from the top 152 of the first hood section 154. The first hood section 154 is arranged to capture dust particles from at
least a first volume 168 at least partially defined by the back wall 150, the first wall 150, the sidewalls 162, 164, and a
bottom plane 170 (e.g., planar bottom surface) of the hood assembly 42.
[0046] In the illustrated embodiment, the second hood section 156 is positioned adjacent to the first hood section 154
and proximate the blender hopper 20. As shown, the second hood section 156 is arranged to capture dust particles in
a second volume 172 at least partially defined by the bottom plane 170 of the hood assembly 42 and a pair of dust
receptacles 174. As shown, the dust receptacles 174 are coupled to a dust enclosure 176 extending upward toward the
top 152 of the first hood section 154. The dust enclosure 176 includes sloped walls 178 extending upward and converging
on the tube 46. In this manner, dust captured by the dust receptacles 174 is channeled upward through the dust enclosure
176 and into the tube 46. As shown, the area around the dust receptacles 174 is substantially open, thereby enabling
inspection into the second volume 172. The second hood section 15 is coupled to the first hood section 154 via a support
bracket 180. The support bracket 180 positions the second hood section 156 such that the dust receptacles 174 are
substantially flush with the bottom plane 170. Accordingly, the second hood section 156 is positioned to capture dust
particles that disperse out and away from the first hood section 154 and/or dust particles formed by the inclusion of the
proppant 92 flowing out of the chute 24.
[0047] The third hood section 158 is positioned adjacent the first hood section 154 and substantially opposite the
second hood section 156. That is, the second and third hood sections 156, 158 are substantially symmetrical about the
first hood section 154. Accordingly, the third hood section 158 is arranged to capture dust particles that disperse out
and away from the first hood section 154, in a similar manner to the second hood section 156. It should be appreciated
that the first hood section 154 partially obscures the view of the third hood section 158 in the illustrated embodiment.
However, as mentioned above, the second hood section 156 and the third hood section 158 are substantially symmetrical,
therefore, the third hood section 158 includes dust receptacles 182 and a dust enclosure 184 arranged in the manner
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illustrated for the second hood section 156.
[0048] In the illustrated embodiment, the hood assembly 42 is smaller than the blender hopper 20. That is, a length
186 and a depth 188 defining a capture area 190 of the hood assembly 42 is smaller than a surface area 192 of the
blender hopper 20 defined by a hopper length 194 and a hopper depth 196. Therefore, the hood assembly 42 can be
moved around the blender hopper 20 to capture dust particles that are formed due to the settling and movement of the
proppant 92. Moreover, the chute 24 can be moved to direct the proppant 92 to different areas of the blender hopper
20 to ensure even distributions in the blender hopper 20. Furthermore, while the illustrated embodiment depicts the hood
assembly 42 has being smaller than the blender hopper 20, in other embodiments they may be substantially the same
size or the hood assembly 42 may be larger than the blender hopper 20.
[0049] As described above, the chute 24 is coupled to the back wall 150 of the hood assembly 42. In certain embod-
iments, the slots 198 positioned on the top 152 are configured to receive forks of a forklift to enable lifting and movement
of the hood assembly 42. Because the slots 198 are coupled to the top 152, movement via the slots 198 leads to
movement of the entire hood assembly 42 because the second and third hood sections 156, 158 are coupled to the first
hood section 154 via the support bracket 180. In this manner, the hood assembly 42 can be positioned on the chute 24
at the well site 14, thereby reducing the equipment coupled to the chute 24 during transportation between well sites 14.
Moreover, the hood assembly 42 can be adapted to be used at other locations (e.g., such as transloading sites where
the proppant 92 is loaded into the containers 18) because of the ease of removability via the slots 198.
[0050] FIG. 8 also illustrates an embodiment of the tubes 46 extending from the hood assembly 42 and toward the
manifold 48. As shown, a pair of tubes 46 extends around the front side 78 of the chute 24 and a pair of tubes 46 extends
around the rear side 76 of the chute 24. In this manner, the tubes 46 can be organized based on the location where the
tubes 46 are coupled to the hood assembly 42. In the illustrated embodiment, the tubes 46 coupled to the first hood
section 154 include bends 200 that conform to the chute 24. The bends 200 enable a smaller footprint for the system
because the tubes 46 are positioned closer to the chute 24 than tubes without bends 200. As a result, the tubes 46 are
more streamlined. Moreover, the tubes 46 are easier to install because the bends 200 provide an indication as to which
tube 46 couples to which dust receptacle of the hood assembly 42. As a result, the duration to install the system may
be reduced, thereby improving efficiencies at the well site 14.
[0051] In the illustrated embodiment, the hood assembly 42 includes a curtain 202 extending downwardly from the
bottom plane 170 toward the blender hopper 20. The curtain 202 is formed from flexible sheets (e.g., plastic) to form at
least a portion of the first volume 168, the second volume 170, and a third volume 204. It should be appreciated that in
certain embodiments, the curtain 202 may be a single unit having no gaps. However, in other embodiments, the curtain
202 may include multiple strips or sections that are independently moveable from one other. The curtain 202 blocks the
dust particles from dispersing out and away from the first, second, and third volumes 168, 170, 204, thereby enhancing
the collection by the hood assembly 42. For example, in certain embodiments, the hood assembly 42 may be lowered
into the blender hopper 20 such that the curtain 202 is in contact with the proppant 92 positioned within the blender
hopper 20. In this manner, the dust particles will be contained within the first, second, and third volumes 168, 170, 204
as the proppant 92 flows from the chute 24 to the blender hopper 20. As shown in FIG. 8, the curtain 202 extends about
a perimeter 206 of the capture area 190 to substantially enclose the dust particles within the first, second, and third
volumes 168, 170, 204.
[0052] FIG. 9 is a side elevation view of the hood assembly 42 according to an embodiment of the present invention.
In the illustrated embodiment, the chute 24 is coupled to the angled back wall 150 to direct the proppant 92 flowing
through the chute 24 through the hood assembly 42. As shown, the front wall 160 is angled and converges toward the
back wall 150 at the top 152. In other words, the area at the top 152 of the first hood section 142 is smaller than the
area at the bottom plane 170. Moreover, the dust enclosure 184 is formed by sloped walls 178 at converge toward the
tube 46, thereby directing the collected dust particles out of the dust receptacles 182 and toward the air mover 28.
[0053] In the illustrated embodiment, the third hood section 158 includes the pair of dust receptacles 182 arranged in
a spaced apart relationship. The dust receptacles 182 extend downwardly from the dust enclosure 184 to capture dust
particles in the third volume 204. In the illustrated embodiment, the dust receptacles 182 are substantially cylindrical
tubular members that have an enlarged opening 220 positioned at a bottom thereof. In other words, the cross-sectional
area of the dust receptacles 182 decreases from the opening 220 upward to the dust enclosure 184. By decreasing the
cross-sectional area, the force enacted on the dust particles is increased and thereby improves the capture of the dust
particles present in the third volume 204. Moreover, while the illustrated embodiment includes a reduced diameter on
the dust receptacles 182, in other embodiments the diameter may increase or remain substantially constant.
[0054] FIG. 10 is a front elevation view of the hood assembly 42 according to an embodiment of the present invention.
As described above, the first hood section 154 is arranged between the second hood section 156 and the third section
158. Each section 154, 156, 158 is arranged to capture dust particles from a respective first, second, and third volume
168, 172, 204 to remove the dust particles from proximate the blender hopper 20. In the illustrated embodiment, the
hood assembly 42 is substantially symmetrical about the first hood section 154. However, in other embodiments, the
second and third volumes 156, 158 may have different configurations based on design conditions.
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[0055] In the illustrated embodiment, the first hood section 154 is defined at least in part by the side walls 162, 164,
the top 152, and the front wall 160. It should be noted that the back wall 150 also defines the first hood section 154, at
least in part, but is not visible in the depicted view. In operation, the hood assembly 42 is lowered into the blender hopper
20 such that the curtain 202 is in contact with the proppant 92 in the blender hopper, or such that the curtain 202 is
closely positioned to the proppant 92 in the blender hopper. As a result, the first volume 168 being acted on by the
suction force through the dust receptacles 166 may be defined at least in part by the first hood section 154 and the
curtain 202.
[0056] The second and third hood sections 156, 158 are positioned on opposite sides of the first hood section 154 to
capture dust particles formed when the proppant 92 flows through the first hood section 154. As shown, each of the
second and third hood sections 156, 158 includes dust receptacles 174, 182 and dust enclosures 176, 184, respectively.
As suction pressure from the air mover draws a volume of air into each of the dust receptacles 174, 182, the volume of
air is directed toward the respective dust enclosure 176, 184 and toward the tubes 46. In this manner, dust particles can
be removed from the second and third volumes 172, 204.
[0057] FIG. 11 is a rear elevation view of the hood assembly 42 according to an embodiment of the present invention.
The chute 24 is coupled to the back wall 150 such that proppant 92 flowing through the chute 24 enters the first hood
section 154. As shown, the chute 24 is substantially centered in the back wall 150 such that the proppant 92 exiting the
chute 24 will be uniformly spread through the first hood section 154. Furthermore, as described above, the curtain 202
extends about the perimeter 206 as illustrated in FIG. 11. In this manner, the first, second, and third volumes 168, 172,
204 can be substantially sealed off, thereby improving the suction pressure generated by the air mover 28.
[0058] FIG. 12 is a top plan view of the hood assembly 42 and the routing of the tubes 46, according to an embodiment
of the present invention. As described above, the hood assembly 42 is substantially symmetrical about the first hood
section 154, in the illustrated embodiment. Accordingly, the dust particles may be captured uniformly in the blender
hopper 20. The back wall 150 and front wall 160 converge at the top 152 where the dust receptacles 166 are coupled
to the tubes 46 to direct the dust particles away from the hood assembly 42 and toward the air mover 28. The top 152
extends between the sidewalls 162, 164 to span across the first hood section 14. The dust receptacles 166 are arranged
on the top 152 in a side-by-side spaced relationship such that a gap 230 extends between the dust receptacles 166. By
spacing the dust receptacles 166 apart, the suction force of the air mover 28 is distributed over a larger portion of the
first volume 168, thereby improving the capture of the dust particles.
[0059] The dust receptacles 174, 182 are arranged on the respective dust enclosures 176, 184 of the second and
third hood sections 156, 158. As illustrated, the second and third hood sections 156, 158 each include a pair of dust
receptacles 174, 182 arranged in a spaced relationship along the hood depth 188. In this manner, the suction pressure
generated by the air mover 28 is distributed over the hood depth 188 of each of the second and third hood sections 156,
158 to facilitate capture and removal of the dust particles formed by the movement and settling of the proppant 92.
[0060] In the illustrated embodiment, the tube connections 240 are substantially aligned along the hood length 186.
That is, the locations where the tubes 46 interact with the hood assembly 42 are substantially aligned and centered
relative to the hood length 186 and the hood depth 188. As a result, the suction pressure generated by the air mover
28 is directed toward a central portion of the hood assembly 42. As described above, the first hood section 154 converges
toward the top 152 and the dust enclosures 176, 184 also converge upward toward the tubes 46. Accordingly, the
respective cross-sectional areas are reduced as the captured dust particles move upward toward the tubes 46, thereby
increasing the force enacted on the dust particles by the suction pressure. In this manner, the dust particles are captured
and removed from the area proximate the blender hopper 20, thereby decreasing the likelihood that the dust particles
are inhaled by operations personnel or interact with auxiliary equipment.
[0061] The tubes 46 are routed in pairs around the front side 78 of the chute and the rear side 76 of the chute. As
shown, the tubes are generally parallel until the bends 200 direct the inner tubes 46a toward the connections 240 on
the first hood section 154. Routing the tubes 46 in pairs simplifies maintenance and inspection because an operator can
quickly and easily identify which tubes 46 are coupled to which sections of the hood assembly 42. In this manner, the
dust particles captured in the hood assembly 42 can be removed and carried toward the air mover 28 via the tubes 46.
[0062] FIG. 13 is a bottom plan view of the hood assembly 42 according to an embodiment of the present invention.
As shown, the chute 24 connections to the hood assembly 42 along the back wall 150, thereby directing proppant 92
flowing through the chute 24 through the first hood section 154 before being deposited into the blender hopper 20. In
the illustrated embodiments, screens 250 are positioned within the first hood section 154. The screens 250 are positioned
to block grains of proppant 92 from entering the dust receptacles 166. For example, in certain embodiments, the air
mover 28 may be configured to operate at a suction pressure sufficient to lift grains of proppant 92 from the blender
hopper 20. The screens 250 can be sized to block the grains of proppant 92 from entering the dust receptacles 166,
thereby limiting the quantity of proppant 92 removed from the blender hopper 20. However, it should be appreciated
that in certain embodiments the screens 250 may not be included in the hood assembly 42. For example, the air mover
28 may be operated at a suction pressure sufficient to capture dust particles, which are smaller and weigh less than the
grains of proppant 92, while not significantly impacting the grains of proppant 92.
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[0063] The dust receptacles 174, 182 of the second and third hood sections 156, 158, respectively, are positioned
closer to the bottom plane 170 than the dust receptacles 166 of the first hood section 154. Moreover, the second and
third hood sections 156, 158 are not fully enclosed, like the first hood section 154, and therefore the dust particles are
not funneled toward the second and third hood sections 156, 158. However, by positioning the dust receptacles 174,
182 closer to the blender hopper 20, the second and third hood sections 156, 158 can capture dust particles that are
formed by the movement and settling of the proppant 92 flowing through the chute 24. For example, the dust particles
may disperse outwardly from the first hood section 154 as the proppant 92 contacts the level of proppant 92 in the
blender hopper 20. The second and third hood sections 156, 158 are therefore positioned to capture the dust particles
that move away from the first hood section 154, thereby removing dust particles from the air to reduce the risk of inhalation
or contact with auxiliary equipment.
[0064] FIG. 14 is a partial sectional view of the hood assembly 24 taken along line 14-14 of FIG. 8 positioned in
association with the blender hopper 20 to collect dust particles from the blender hopper 20 according to an embodiment
of the present invention. As shown, a bottom plane 260 of the curtain 202 is positioned to overlay an opening 262 of the
blender hopper 20 to substantially block the dust particles from escaping after being formed due to the movement and
settling of the proppant 92. The proppant 92 flows out of the chute 24 and into the blender hopper 20 through the first
hood section 154. As the proppant 92 contacts the proppant 92 disposed in the blender hopper 20, dust particles 264
can form. The dust particles 264 have a smaller diameter than the grains of proppant 92 and weigh less, thereby enabling
the suction pressure of the air mover 28 to capture the dust particles 264 and remove them from the blender hopper 20.
[0065] The air mover 28 directs an air flow 266 (represented be the arrows) over a flow path 268 arranged over the
blender hopper 20. In the illustrated embodiment, the flow path 268 is at least partially defined by the curtain 202. The
air flow 266 is a suction force that draws air out of the blender hopper and up into the hood assembly 42. In other words,
the air flow 266 is a vacuum force that moves air in the flow path 268 in a direction substantially opposite the direction
of the proppant 92 flowing into the blender hopper 20 from the chute 24. As shown, the air flow 266 draws the dust
particles 264 toward the first, second, and third hood sections 154, 156, 158. As shown, the air flow 266 is positioned
over the flow path 268 to capture dust particles 264 suspended in the first, second, and third volumes 168, 170, 204.
The air flow 266 pulls the dust particles 264 into the dust receptacles 166, 174, 182 and through the hood assembly 42
to enter the tubes 46. Thereafter, the tubes 46 direct the air flow 266 toward the air mover 28 and away from the blender
hopper 20.
[0066] As described above, the vacuum pressure generated by the air mover 28 is designed to carry the dust particles
264 produced by the movement and settling of the proppant 92 without significantly impacting the proppant 92. In other
words, the vacuum pressure is designed to lift the dust particles 264 away from the proppant 92 while also limiting or
substantially restricting the quantity of proppant 92 lifted away from the blender hopper 20. That is, the air flow 266 is
designed to be sufficient to collect the dust particles 264 and also significantly reduce the risk of lifting the proppant 92.
For example, the air mover 28 can include one or more fans or blowers driven by the engine 52 to draw a volume of air
away from the blender hopper 20 (e.g., via the conduit 44) and toward the air mover 28. That is, as the fan is driven to
rotate by the engine 52, the pressure in front of the fan blades (e.g., downstream of the fan blades) is reduced, thereby
drawing air across the fan blades. As the air crosses over the fan blades, energy is added to the air, thereby increasing
the velocity of the air. In this manner, air is removed from downstream of the fan and directed toward the fan.
[0067] As described in detail above, the air mover 28 includes the conduit 44 to couple the air mover 28 to the hood
assembly 42. As will be appreciated by one skilled in the art, as fluid (e.g., gas, liquid, solids, mixtures thereof) flows
through conduit 44, there is typically a drop in the pressure of the system due to the lengths of the conduits 44, bends
in the conduit 44, measurement devices, filter elements, and the like. These line losses (e.g., pressure drop) can be
referred to as the static pressure in the line, that is, the pressure that the air mover 28 overcomes in order to generate
the suction pressure. Accordingly, in order to remove the air proximate the blender hopper 20, the air mover 28 is
designed to generate a sufficient suction pressure to overcome the static pressure (e.g., line losses) and also capture
and remove the dust particles 256.
[0068] The fan is designed to operate at a given flow rate for a given static pressure. In the illustrated embodiment,
the air mover 28 (e.g., the fan of the air mover 28) is rated to operate at approximately 1699 cubic meters per hour
(m3/h) at 431.8 millimeters water gauge (mmWG) (1000 cubic feet per minute (CFM) at 17 inches water gauge (inWG)
or 286.2 cubic meters per minute (m3/min) at 4234.5 Pascals (Pa)). Moreover, in certain embodiments, the air mover
28 is rated to operate at approximately 20390 m3/h at 297.18 mmWG (12000 CFM at 11.7 inWG or 339 m3/min at
2914.34 Pa). Chart 1 illustrates a linear approximation of the range of operation of the air mover 28. That is, the line
having an equation represented by y = -.039594x+1104.504 approximates a line fitting points together representative
of the operating parameters of the fan, where y is equal to the static pressure in mmWG and x is equal to the flow rate
in m3/h. As will be appreciated, the fit line may be obtained by utilizing the formula y-y1=m(x-x1), where y and y1 are
pressures, x and x1 are flow rates, and m is the slope.
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[0069] As shown, the flow rate and the static pressure are inversely proportional, such that at the static pressure, and
therefore the pressure drop in the system, decreases, the flow rate increases. In this manner, the routing configuration
of the conduit 44 may be adjusted at the well site to lower the static pressure, thereby increasing the flow rate of the
system. Furthermore, it should be appreciated that the static pressure can also be a property of the temperature, elevation,
atmospheric pressure, and the like of the well site. Accordingly, well sites located at higher elevations (e.g., in mountainous
regions) may have a lower atmospheric pressure, and thereby a lower static pressure. Moreover, well sites located at
lower elevations may have a higher atmospheric pressure, and thereby a higher static pressure. In this manner, the
system may be adjusted based on the location of the well site, the environmental conditions at the well site, and the
desired operating parameters of the well site.
[0070] In certain embodiments illustrated in the present disclosure, the suction pressure (e.g., vacuum pressure,
vacuum force, suction force) generated by the air mover 28 is sufficient to capture and remove the dust particles 264
generated by the movement and settling of the proppant 92 while not lifting or carrying the proppant 92 up and away
from the blender hopper 20. For example, in certain embodiments, the proppant 92 may have a density between 1.5
grams per cubic centimeter (g/cm3) and 4 g/cm3. Furthermore, the proppant 92 can have a mesh size of 20/40 and
have an average proppant diameter of 0.69 millimeters (mm). As described above, the proppant 92 may be spherical
particles, having a volume defined by (4/3)(pi)(r)3, where r is the radius of the spherical shape. Accordingly, the grains
of proppant 92 can have a mass in the range of approximately .25801 milligrams (mg) and .688027 mg. However, it
should be appreciated that in other embodiments the grains of proppant 92 can have different densities and different
diameters, which could have masses different than the range specified above. For example, larger, denser grains would
have a larger mass, while smaller, less dense grains would have a smaller mass.
[0071] As will be known by one skilled in the art, pressure is defined as force of area. Moreover, the force can be
defined as the mass of the grains of proppant over an area. For clarity, the proppant 92 not be referred to as a single
grain, but instead, as a layer of grains evenly distributed over a plane. However, it should be appreciated that the
calculations contained herein may be utilized on any number of proppant grains to determine a pressure sufficient to lift
the grains from a resting position. For example, in certain embodiments, the hood assembly 42 can have dimensions
of approximately 1.22 meters (m) by 1.22 m (approximately 4 feet by 4 feet). As a result, the surface area is approximately
1.44 square meters (m2). However, because the proppant 92 is substantially spherical, the surface area of the proppant
positioned on the plane having a surface area of approximately 1.44 m2 is different. For example, assuming that the
proppant grains having an average diameter of 0.69 mm as described above, approximately 3,118,756 grains of proppant
92 can be positioned under the hood assembly 42 having the surface area of approximately 1.44 m2. Yet, because the
grains are spherical, the surface area of the proppant may be approximated by calculating of half of the surface area of
a sphere, because approximately one half of the surface area will be pointed downwards. As will be known by one skilled
in the area, the surface area of a sphere may be calculated by the equation SA = 4(pi)(r2), where r is the radius. Utilizing
the average diameter of 0.69 mm and multiplying by the number of grains present under the surface area of the hood
42 yields a surface area of approximately 2.33 m2.
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[0072] Thereafter, the pressure range for the average density (e.g., 1.5 g/cm3 to 4 g/cm3) can be determined. For
example, for the density of 1.5 g/cm3, the weight of the proppant particles may be calculated by multiplying the mass
of the particles by the number of particles and by the force due to gravity (e.g., 9.81 m/s2). Moreover, the calculated
weight is divided by the calculated area, yielding a pressure of 3.38 Pa. Furthermore, for the density of 4 g/cm3, and
utilizing the same steps listed above, the pressure is 9.025 Pa. Therefore, for suction pressures above the static pressure
of less than approximately 3.38 Pa, the grains of proppant 92 in the blender hopper 20 will not be carried away. Additionally,
because in certain embodiments the proppant 92 may include a range of sizes, the suction pressures above the static
pressure may be within a range from approximately 3.38 Pa to 9.025 Pa. However, the dust particles 264, which are
smaller and lighter than the proppant 92, will be captured and removed from the volume of air proximate the blender
hopper. It should be appreciated that the above mentioned pressures may be modified due to operating conditions, such
as temperature, atmospheric pressure, proppant size, proppant density, conduit 44 configurations, filter element prop-
erties, and the like. Furthermore, the above-calculated pressures are indicative of pressures above the static pressure
utilized to overcome the line losses present in the system.
[0073] As described above, the tubes 46 couple to the hood assembly 42 at the tube connections 240. In the illustrated
embodiment, the tube connections 240 are substantially aligned. That is, the tube connections 240 are at approximately
the same elevation relative to the bottom plane 170 of the hood assembly 42. However, it should be appreciated that
the tube connections 240 do not need to be aligned in order for the tubes 46 to remove the dust particles 264 from the
blender hopper 20.
[0074] As shown in FIG. 14, the sloped walls 178 of the dust enclosures 176, 184 converge toward the tube connections
240 to thereby decrease the cross-sectional area of the dust enclosures 176, 184. As a result, the force generated by
the air mover 28 via the air flow 266 is increased before the air flow 266 enters the tubes 46. Accordingly, the larger
force acting on the dust particles 264 will facilitate capture and transportation of the air flow 266 to the air mover 28.
[0075] FIG. 15 is a sectional view of the hood assembly 24 taken along line 15-15 of FIG. 8. In the illustrated embodiment,
the arrow depicts the proppant flow direction 280 through the chute 24. In operation, the proppant 92 flows through the
chute 24 after being received from the proppant mover 22. The chute 24 is angled downward, thereby utilizing gravity
to drain into the blender hopper 20. As shown, the chute 24 is positioned such that an angle 282 of the chute relative to
the back wall 150 is approximately 90 degrees. In other words, the chute 24 is arranged substantially perpendicular to
the back wall 150. It should be appreciated that in other embodiments, the chute 24 may be positioned at other angles
relative to the back wall 150 (e.g., 45 degrees, 60 degrees, 75 degrees, etc.) to accommodate design conditions. In the
illustrated embodiment, the screen 250 is positioned to extend upward along the side wall 162. In this manner, the screen
250 may block grains of proppant captured by the air flow 266 from traveling upward into the corners of the first hood
section 154. Once captured, the dust particles 264 are entrained in the air flow 266 moving in an air flow direction 284.
As shown, the air flow direction 284 is substantially opposite the proppant flow direction 280. In other words, the air flow
direction 284 is out of and away from the blender hopper 20, while the proppant flow direction 280 is toward and into
the blender hopper 20.
[0076] FIG. 16 is a sectional view of the hood assembly 42 taken along line 16-16 of FIG. 8. In the illustrated embodiment,
the dust enclosure 176 is shown with the air flow 266 directing the air from the flow path 268 upward to the tubes 46.
The dust enclosure 176 receives the air removed from the second volume 172 by the air flow 266. In the illustrated
embodiment, the pair of dust receptacles 174 are substantially aligned with the bottom plane 170 of the hood assembly
42 to capture dust particles formed in and around the second volume 172. As depicted by the arrows 266 representing
the air flow, air from the flow path 268 is captured by the air flow 266 such that dust particles positioned in the air are
directed toward the second hood section 156. The dust receptacles 174 are coupled to the dust enclosure 176 to direct
the air flow 266 toward the air mover 28 in the air flow direction 284 via the tubes 46. In this manner, the dust particles
264 can be removed from proximate the blender hopper 24 via the hood assembly 42.
[0077] As described above, the sloped walls 178 of the dust enclosure 176 are positioned to reduce the cross-sectional
area of the dust enclosure 176 and direct the air flow 266 toward the tube connections 240 and the tubes 46. In other
words, the sloped walls 178 converge toward the tube connections 240 toward a center of the dust enclosure 176,
thereby funneling the air flow 266 toward the tubes 46. While the illustrated embodiment includes the second hood
section 156, it should be appreciated that the third hood section 158 is substantially a mirror-image. Accordingly, the
features present in the second hood section 156 are also present in the third hood section 158.
[0078] FIG. 17 is a schematic diagram of the conduit 44 coupling the air mover 28 to the hood assembly 42, according
to an embodiment of the present invention. The air mover 28 is positioned to draw air away from the hood assembly 42
and the catch box 140 via a generated suction pressure. The air flow 266 moves in the air flow direction 284 away from
the hood assembly 42 and the catch box 140 and toward the air mover 28. In the illustrated embodiment, the tubes 46
couple the hood assembly 42 and the catch box 140 to the manifold 48 to direct the air flow 266 back to the air mover
28. It should be appreciate that while the illustrated embodiment depicts four tubes 46 extending from the hood assembly
42 to the manifold 48, in other embodiments more or fewer tubes 46 may be utilized to enable the air flow 266 to enter
the manifold 48.
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[0079] FIG. 18 is a top plan view of the hood assembly 42 in a first position 290 adjacent and overlying the blender
hopper 20 according to an embodiment of the present invention. In the illustrated embodiment, the capture area 190 is
smaller than the blender hopper surface area 192. As a result, the hood assembly 42 can move to different positions in
the blender hopper 20 to evenly distribute the proppant 92 and to capture dust particles 264 formed by the movement
and settling of the proppant 92. For example, turning to FIG. 19, a top plan view of the hood assembly 42 in a second
position 292 is shown. In the illustrated embodiment, the second position 292 is different than the first position 290. For
example, the second position 292 is closer to a corner 294 of the blender hopper 20 than the first position 290. In this
manner, the hood assembly 42 can be moved in the blender hopper 20 to evenly distribute the proppant 92 and to
capture dust particles 264. Furthermore, with regard to FIG. 20, a top plan view of the hood assembly 42 in a third
position 296 is shown. As shown, the hood assembly 42 is positioned at an opposite corner 298 from the corner 294.
In this manner, the hood assembly 42 can be continuously moved over the blender hopper 20 to distribute the proppant
92 and to capture dust particles 264 formed by the settling and movement of the proppant 92.
[0080] FIG. 21 is a top plan view of the conduit 44 coupled to the hood assembly 42. In the illustrated embodiment,
the tubes 46 are coupled to the hood assembly 42 at the connections 240. As shown, the air flow 266 is directed through
the tubes 46 and toward the manifold 48. The manifold 48 receives the air flow 266 and further directs the air flow 266
in the air flow direction 284 away from the hood assembly 42 and toward the air mover 28. The tubes 46 are supported
by the conduit supports 62 (in phantom) arranged along the inclined section 126. As shown, the conduit supports 62
direct the tubes 46 to the front side 78 and the rear side 76 of the chute 24. Accordingly, the tubes 46 are organized,
thereby increasing the ease of maintenance or inspection of the tubes 46.
[0081] As described above, the tubes 46 couple to the manifold 48 at the connections 60. Accordingly, the air flow
266 in the tubes 46 is directed toward the manifold 48 for further delivery to the air mover 28. In certain embodiments,
the tubes 46 are organized at the connections 60 to readily identify which tube 46 is connected to the first, second, and
third hood sections 154, 156, 158. Accordingly, during maintenance or inspection, operations personnel can easily
identify potential blockages and/or concerns with the tubes 46 and the associated hood sections 154, 156, 158.
[0082] FIG. 22 is a perspective view of the catch box 140 positioned on the bottom surface 142 of the inclined section
126 of the shroud 130. In the illustrated embodiment, the catch box 140 is positioned below the proppant mover 22 to
catch residual proppant that remains on the proppant mover 22 after being deposited into the chute 24. As shown, the
catch box 140 has a substantially vertical side 310 arranged proximate the proppant chamber 144 and an inclined side
312 arranged proximate the inclined section 126 and opposite the vertical side 310. The vertical side 310 and the inclined
side 312 direct residual proppant and dust particles 264 received by the catch box 140 downward toward a lower section
314 having an outlet 316. In the illustrated embodiment, the lower section 314 is substantially cylindrical and coupled
to the vertical side 310 and the inclined side 312. Moreover, the lower section 314 is coupled to a first side panel 318
and a second side panel 320, the second side panel being obscured in this view. In this manner, the catch box 140
includes an interior volume for receiving and storing residual proppant and dust particles 264.
[0083] In the illustrated embodiment, the outlet 316 is coupled to the tubes 46 for removal of the residual proppant
and dust particles 264 stored within the catch box 140. For example, as the residual proppant 46 and the dust particles
264 enter the catch box 140, they are directed downward to the lower section 314. In the illustrated embodiment, the
outlet 316 is coupled to the manifold 48 and is acted on by the vacuum pressure of the air mover 28. As a result, the
residual proppant and dust particles 264 are directed toward the air mover 28 for removal from the system. Additionally,
in certain embodiments, the catch box 140 is arranged to store the residual proppant for later manual removal after
fracking operations are complete. For example, in certain embodiments, the suction pressure generated by the air mover
28 is not large enough to carry the proppant 92. As a result, the catch box 140 may be arranged to hold the residual
proppant because the air flow 266 may not be sufficient to carry the proppant 92. However, in other embodiments, the
air flow 266 may be sufficient to remove the residual proppant from the catch box 140.
[0084] FIG. 23 is a front elevational view of the catch box 140 arranged under the inclined section 126. In the illustrated
embodiment, the tubes 46 coupled to the first hood section 154, the second hood section 156, and the third hood section
158 are shown in phantom being supported by the conduit supports 62. As shown, the vertical side 310 includes an
access port 330. In certain embodiments, the tubes 46 may be coupled to the access port 330 in order to provide a
second flow path out of the catch box 140, in addition to the outlet 316 arranged at the lower section 314. In the illustrated
embodiment, the lower section 314 has a lower width 332 that is greater than a catch box width 334. As a result, the
lower section 314 can distribute the residual proppant and dust particles 264 over a larger surface area, thereby enhancing
the effectiveness of the vacuum pressure acting on the outlet 316.
[0085] In the illustrated embodiment, the conduit supports 62 are coupled to and extend away from the vertical side
310. In this manner, the catch box 140 is utilized to support and route the tubes 46 between the manifold 48 and the
first, second, and third hood sections 154, 156, 158. For example, the conduit supports 62 on the catch box 140 position
the tubes 46 above the lower section 314 and out of contact with the lower section 314. Yet, in certain embodiments,
the tubes 46 may rest on the lower section 314 to provide further support.
[0086] FIG. 24 is a side elevational view of the catch box 140 positioned on the bottom surface 142 of the shroud 130
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such that the catch box 140 is downstream of the chute 24, relative to the direction of travel of the proppant mover 22.
In the illustrated embodiment, the inclined side 312 is positioned at an angle 340 with respect to the vertical side 310.
It is appreciated that by positioning the inclined side 312 at the angle 340, residual proppant and dust particles 264 that
enter the catch box 140 and contact the inclined side 312 will be directed downward toward the lower section 314 via
gravity. As such, the residual proppant and dust particles 264 may be positioned proximate the outlet 316 for removal.
[0087] As described above, the catch box 140 is positioned downstream of the chute 24, relative to the direction of
travel of the proppant mover 22. For example, in the illustrated embodiment, during operation the proppant mover 22
carries the proppant 92 in a first direction 342 toward the proppant chamber 144 and the chute 24. In certain embodiments,
the proppant mover 22 is the endless conveyor 122 which turns over at a point and returns back toward the containers
18 in the second direction 344. As such, the catch box 140 is positioned along the portion of the conveyor moving in the
second direction 344, and therefore is described as being downstream of the chute 24.
[0088] In the illustrated embodiment, the catch box 140 is coupled to the bottom surface 142 of the shroud 130. As
will be described below, coupling the catch box 140 to the bottom surface 142 enables the residual proppant to fall off
of the conveyor 122 as it moves in the second direction 344, and thereby downward and into the catch box 140. Moreover,
positioning the catch box 140 below the inclined section 126 enables use of the catch box 140 is support the tubes 46
via the conduit supports 62, thereby enhancing the routing of the tubes 42 around the inclined section 126.
[0089] As shown in FIG. 24, the outlet 316 extends out of the lower section 314 perpendicular to the plane of the page.
The outlet 316 is coupled to the tube 46 to direct the residual proppant and dust particles 264 positioned within the catch
box 140 toward the manifold 48 via the suction pressure generated by the air mover 28. That is, the residual proppant
and dust particles 264 will be directed downward toward the lower section 314 via the vertical side 310 and the inclined
side 312. As the residual proppant and the dust particles 264 collect within the catch box 140, the suction pressure of
the air mover 28 removes the residual proppant and/or the dust particles 264 from the catch box 140 via the outlet 316
to be directed toward the air mover 28. In this manner, the risk of exposure to proppant and dust particles 264 is reduced
because the proppant and dust particles 264 remain contained within the shroud 130 and the catch box 140 after being
deposited into the chute 24.
[0090] FIG. 25 is a cross-sectional view of the catch box 140 receiving residual proppant 354 and dust particles 264
from the conveyor 122 taken along line 25-25 of FIG. 23. In the illustrated embodiment, the vertical side 310, inclined
side 312, lower section 314, second side panel 320, and bottom surface 142 of the shroud 130 at least partially define
an interior volume 350 of the catch box 140. In the illustrated embodiment, an inlet 352 is positioned proximate the
junction between the chute 24 and the vertical side 310. The inlet 352 fluidly couples the catch box 140 to the shroud
130. In the illustrated embodiment, residual proppant 354 falls from a lower surface 356 of the conveyor 122 and into
the catch box 140. As used herein, the lower surface 356 describes the surface of the conveyor 122 as the conveyor
122 is traveling in the second direction 344. In other words, the lower surface 356 is the surface of the conveyor 122
positioned closest to the ground plane.
[0091] In the illustrated embodiment, the residual proppant 354 falls off of the lower surface 356 via the gravitational
force acting on the residual proppant 354 as the conveyor 122 moves in the second direction 344. As illustrated by the
arrows 358, the residual proppant 354 and dust particles 254 settle and collect in the lower section 314 of the catch box
140. For example, the residual proppant 354 may contact the inclined side 312 and be directed toward the lower section
314. At the lower section 314, the residual proppant 354 and the dust particles 254 are removed from the catch box 140
via the air flow 266 generated by the suction pressure of the air mover 28. For example, the tube 46 is coupled to the
outlet 316 to fluidly couple the air mover 28 to the catch box 140 via the manifold 48. Accordingly, the residual proppant
354 and the dust particles 254 remain within the contained portions (e.g., shroud 130, manifold 48, catch box 140) of
the system, thereby reducing the risk of exposure to fracking site operations personnel.
[0092] FIG. 26 is a partial side elevation view of proppant 92 being deposited into the catch box 140, according to an
embodiment of the present invention. As described above, the catch box 14 is arranged on a bottom surface 142 of the
shroud 130 to catch dust particles 264 and proppant 92 after the conveyor 122 turns over to deposit the proppant 92
into the proppant chamber 144. For example, the conveyor 122 receives the proppant 92 discharged from the containers
18 on the top surface 120. The conveyor 122 moves the proppant 92 away from the containers 18 and up the inclined
section 126. At an apex 400, the conveyor 122 turns over such that the top surface 120 is no longer on top of the rollers
124. In other words, after the top surface 120 crosses the apex 400, the top surface 120 becomes the lower surface
356 that substantially faces a ground plane. In operation, the proppant 92 on the top surface 120 falls off of the conveyor
122 at the apex 400 and into the proppant chamber 144 to the chute 24. However, in certain embodiments, residual
proppant 354 remains on the top surface 102. Furthermore, dust particles 264 may form in the proppant chamber 144
due to the movement and settling of the proppant 92. To capture the residual proppant 354 and the dust particles 264,
the catch box 140 is positioned on the bottom surface 142 of the shroud 130 downstream of the apex 400.
[0093] In the illustrated embodiment, the inlet 352 between the shroud 130 and the proppant chamber 144 provides
access to the catch box 140. The residual proppant 354 remaining on the conveyor 122 is directed toward the catch box
140 via the positioning of the catch box 140 at the location where the conveyor 122 turns over. In other words, the catch
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box 140 is positioned downstream of the apex 400 where the top surface 120 becomes the lower surface 356. Accordingly,
the gravitational force acting on the residual proppant 354, drives the residual proppant 354 to fall off of the conveyor
122 and into the catch box 140. Furthermore, dust particles 264 forming at the proppant chamber 144 can settle toward
the inlet 352, thereby being captured in the catch box 140. In this manner, the residual proppant 354 and dust particles
264 may be captured before the lower surface 356 returns down the inclined section 126 and toward the containers 18.
[0094] FIG. 27 is a cross-sectional view of the hood assembly 42 arranged over the blender hopper 20 in which the
air flow 266 traveling through the conduit 44 is illustrated. As described in detail above, the hood assembly 42 is arranged
proximate and overlying the blender hopper 20. In the illustrated embodiment, the hood assembly 42 is smaller than the
blender hopper 20, thereby enabling the hood assembly 42 to move without the blender hopper 20 to evenly distribute
the proppant 92. The hood assembly 42 is coupled to and surrounds the chute 24. As described above, the chute 24
receives the proppant 92 from the proppant mover 22, as shown by the proppant flow direction 280. The proppant 92
is dispensed from the containers 18 positioned on the cradle 16 downward via gravity feed onto the proppant mover 22.
The proppant mover 22 moves the proppant 92 away from the containers 18 and toward the chute 24. As the proppant
92 enters the chute 24, the chute 24 positioned to direct the proppant 92 into the blender hopper 20.
[0095] In the illustrated embodiment, the hood assembly 42 is positioned to capture dust particles 264 formed due to
the movement and settling of the proppant 92. For example, the hood assembly 42 directs the air flow 266 over the flow
path 268 to capture the dust particles 264 and direct the dust particles 264 through the hood assembly 42 and into the
tubes 46. The tubes 46 direct the air flow 266 toward the manifold 48 in the air flow direction 284. As illustrated, the
tubes 46 are coupled to the manifold 48 at the connections 60, thereby substantially joining the respective air flows 266
in each tube 46. In this manner, the captured dust particles are directed away from the blender hopper 20 and toward
the air mover 28.
[0096] Moreover, as described above, the catch box 140 is arranged on the bottom surface 142 of the inclined section
126. As shown, the air flow 266 acts on the catch box 140 to remove the residual proppant 354 and dust particles 264
that are collected therein via the tube 46 coupled to the outlet 316. As will be appreciated, the tube 46 is coupled to the
manifold 48, thereby transmitting the suction pressure generated by the air mover 28. The tube 46 receives the residual
proppant 354 and the dust particles 264 from the catch box 140 and directs them toward the manifold 48 via the air flow
266. As described above, the manifold 48 directs the air flow 266 in the air flow direction 284 toward the air mover 28
and away from the blender hopper 20.
[0097] FIG. 28 is a perspective view of the air mover 28 arranged at the rear end 30 of the cradle 16. As shown, the
engine 52 is positioned proximate the air mover 28 to provide operational power to generate the suction pressure (e.g.,
vacuum pressure, suction force, vacuum force) that enables the hood assembly 42 to capture the dust particles 264.
For example, the engine 52 may be coupled to a fan that rotates via rotation of the engine 52. The air mover 28 is
positioned on the skid 50 to enable movement between well sites and to optimize placement along the length 40 of the
cradle 16. For example, in the illustrated embodiment, the air mover 28 is positioned at the rear end 30. However, in
other embodiments, the air mover 28 may be positioned closer to the distal end 32. It is appreciated that positioning the
air mover 28 closer to the hood assembly 42 may reduce the pressure drop along the conduit 44 (e.g., by shortening
the length of the conduit 44), thereby reducing the static pressure and increasing the flow rate of the air mover 28.
[0098] As shown, the air mover 28 is coupled to the manifold 48 via the tubing 70. In certain embodiments, the tubing
70 is flexible tubing (e.g., polymer tubing, flexible metal, etc.) to simplify installation of the system. For example, the
tubing 70 can be positioned to curve under the cradle 16 to couple to the manifold 48. Moreover, by placing the tubing
70 under the cradle 16, the overall footprint of the system may be reduced at the well site 14.
[0099] FIG. 29 is a side elevation view of the air mover 28, according to an embodiment of the present invention. In
the illustrated embodiment, the air mover 28 is positioned on the skid 50 to elevate the air mover 28 above the ground
plane. The engine 52 is positioned proximate the air mover 28 (e.g., compressor, fan) and provides operational power
to the air mover 28. In the illustrated embodiment, the engine 52 is a diesel powered engine. However, in other embod-
iments, the engine 52 may be gas powered or electric. The air mover 28 includes a cover 420 which is removable to
access filter elements within the air mover 28. The filter elements block dust and debris from entering the moving parts
of the air mover 28, thereby improving longevity of the equipment. A duct connector 422 is positioned on the air mover
28 to couple the tubing 70 between the air mover 28 and the manifold 48. As shown, the duct connector 422 includes
a removable cover to block access to the interior workings of the air mover 28 when the air mover is not in use, such as
during transportation or maintenance.
[0100] In operation, the air flow 266 travels toward the air mover 28 via the conduit 44. The filter elements are utilized
to filter out the captured dust particles 264 and residual proppant 354. The air mover 28 includes a discharge 424 to
remove the dust particles 264 and the residual proppant 354 from the system. As will be described below, the discharge
424 can be coupled to a container to receive the dust particles 264 and the residual proppant 354 for disposal. In the
illustrated embodiment, the air mover 28 includes a controller 426 to monitor and change operation of the air mover 28.
For example, the controller 426 may include on/off switches, gauges indication operating conditions of the air mover 28,
and the like. In this manner, operation of the air mover 28 may be monitored and controlled to adjust the parameters of
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the air mover 28 to facilitate capture and removal of the dust particles 264 formed proximate the blender hopper 20.
[0101] FIG. 30 is a rear elevation view of the air mover 28, according to an embodiment of the present invention. In
the illustrated embodiment, the engine 52 is obstructed by the air mover’s compressor section. As shown, the skid 50
positions the air mover 28 above the ground plane. The duct connector 422 extends off of a side of the air mover 28 for
connection to the manifold 48. The connection between the air mover 28 and the manifold 48 enables the air flow 266
to be generated at the hood assembly 42, thereby facilitating removal of the dust particles 264.
[0102] FIG. 31 is a back elevation view of the air mover 28 with a waste discharge assembly 430 coupled to the
discharge 424, according to a first embodiment of the present invention. As described, the engine 52 is coupled to the
air mover 28 to provide operational power. A guard 432 blocks access to the coupling between the air mover 28 and
the engine 52. The discharge 424 extends off of the side of the air mover 28 for removal of the dust particles 264 and
residual proppant 354 collected by the dust collection assembly 12. In the illustrated embodiment, a flexible hose 434
is coupled to the discharge to direct the dust particles 264 and the residual proppant 354 into a drum 436. The drum
436 has a removable lid 438 that blocks access to the interior of the drum 436 when the dust particles 264 and the
residual proppant 354 is being transferred to the drum 436. As a result, the dust particles 264 are substantially confined
to the drum 436 to reduce the likelihood of exposure to operations personnel. In certain embodiments, the flexible hose
434 and the lid 438 are coupled together such that both components are removed from the discharge 424 when the
drum 436 is full. As a result, the chance of exposure to the dust particles 264 when the drum 436 is moved is decreased
because the opening through the flexible hose 434 is smaller than the opening of the drum 436.
[0103] FIG. 32 is a back elevation view of the air mover 28 and the waste discharge 430, assembly according to a
second embodiment of the present invention. As described above, the dust particles 264 and residual proppant 354
captured by the air mover 28 via the hood assembly 42 and the catch box 104 is carried back to the air mover 28 via
the air flow 266. The captured particles are filtered out by the filter elements and removed from the system via the
discharge 424. In the illustrated embodiment, the drum 436 is positioned on a set of wheels 440 to facilitate movement
of the drum 436. The particles flow out of the discharge 424 and into the drum 436 via the flexible hose 434. Thereafter,
the drum 436 can be removed from the air mover 28, for example, when the drum 436 is full. The wheels 440 enable
easier movement of the drum 436, thereby reducing the time period between changing full drums 436 for empty drums 436.
[0104] FIG. 33 is a perspective view of the proppant delivery assembly 10 and the dust collection assembly 12 arranged
at the well site 14, according to an embodiment of the present invention. In the illustrated embodiment, the well site 14
includes a removable floor 450 made of wooden pallets to facilitate the use of heavy machinery, such as one or more
forklifts 452, cranes, or other hydraulic movers, for loading and unloading the containers 18 off of the trucks 454. The
containers 18 are stackable in a vertical configuration such that one container 18 is stacked on top of another. By stacking
the containers 18 at the well site 14, the overall footprint utilized by the containers 18 may be reduced, thereby maximizing
the often limited space available at the well site 14. The well site 14 further includes the blender hopper 20 which receives
the proppant 92 dispensed from the containers 18 via the proppant delivery assembly 10. The dust collection assembly
12 is arranged proximate the proppant delivery assembly 10 such that dust particles 264 generated by the movement
and settling of the proppant 92 are captured by the dust collection assembly 12. For example, the hood assembly 42 is
coupled to the chute 24 and arranged above the blender hopper 20. From there, the proppant 92 can be mixed with
liquids (e.g., water, fracking fluids, etc.) and injected into the wellbore 26.
[0105] While the illustrated embodiment includes the truck 454 delivering the containers 18 filled with fracking proppant
92, in other embodiments a railroad may be utilized to deliver the containers 18. The containers 18 can be arranged in
a side-by-side configuration on rail cars and unloaded from the rail cars using the forklift 452 or another hydraulic mover.
Thereafter, as shown in the illustrated embodiment, the containers 18 can be stacked at the well site 14 until needed.
Because the containers 18 are shipped with the proppant 92 already loaded, the containers 18 may remain at the well
site 14 as long as necessary because the proppant 92 is protected from the environment via the container 18. In this
manner, the well site 14 may be organized for usage of the proppant delivery assembly 10 utilizing the containers 18.
[0106] FIG. 34 is a perspective view of the container 18 of the proppant delivery system 10 being loaded onto the
cradle 16 of the proppant delivery system 10, according to an embodiment of the present invention. The forklift 452
engages slots 460 in the container 18 configured to receive the forks of the forklift 452 for ease with movement. The
forklift 452 lifts the container 18 off of the ground plane and carries the container 18 toward the cradle 16. As shown,
the cradle 16 includes cradle sections 462 for receiving the container 18. The containers 18 are arranged in a side-by-
side configuration along the length 40 of the cradle 16 to facilitate movement of the proppant 92 from the containers 18
to the blender hopper 20. In the illustrated embodiment, the forklift 452 lifts the container 18 above the top surface 90
and then lowers the container 18 onto the top surface 90 to receive and support the container 18. The containers 18
align with the cradle sections 462 to position the containers 18 over one or more actuators to enable the proppant 92 to
flow out of the opening 94. In this manner, the containers 18 may be continuously loaded and unloaded from the cradle
16 to provide proppant 92 for fracking operations.
[0107] FIG. 35 is a perspective view of the container 18 positioned on the cradle 16 and aligned with an actuator 470
of the proppant delivery system 10. In the illustrated embodiment, the container 18 is lowered onto the cradle section
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464 to secure the container 18 to the cradle 16. The actuators 470 align with a gate 114 positioned at the bottom 96 of
the container 18 to cover the opening 94. In operation, the actuators 470 move the gate between an open position, in
which the proppant 92 flows out of the container 18, and a closed position, in which the proppant 92 is blocked from
flowing out of the container 18. When in the open position, the proppant 92 flows out of the container 18 and into a
hopper 472 arranged below the top surface 90 of the cradle 16. The hopper 472 includes sloped walls 474 that direct
the proppant 92 downward and toward the proppant mover 22. In operation, the containers 18 are arranged in the side-
by-side configuration along the cradle 16 such that each container 18 is engaged with respective actuators 470 to drive
movement of the respective gates 114 between open and closed positions. The actuators 470 enable the containers 18
to empty the proppant 18 contained therein onto the proppant mover 22 for movement toward the blender hopper 20.
[0108] FIG. 36 is a partial sectional view of the container 18 dispensing onto the conveyor 122 of the proppant delivery
system 10 and the dust collection assembly 12 positioned over the blender hopper 20, according to an embodiment of
the present invention. The container 18 is positioned on the cradle 16 and dispensing the proppant 92 through the
opening 94 at the bottom 96 of the container 18. For example, the actuator 470 moves the gate 114 to the open position
to enable the proppant 92 to flow out of the container 18. The proppant 92 flows through the hopper 472 and onto the
top surface 120 of the proppant mover 22. In the illustrated embodiment, the proppant mover 22 is the endless conveyor
122. The conveyor 122 receives the proppant 92 and carries it away from the containers 18 and along the inclined
section 126 toward the proppant chamber 144. As described above, the conveyor 122 turns over at the apex 400 to
direct the proppant 92 through the proppant chamber 144 and onto the chute 24 for deposition into the blender hopper 20.
[0109] As the proppant 92 is moved toward the blender hopper 20, movement and settling may facilitate the formation
of the dust particles 264. For example, as the proppant 92 is directed toward the proppant chamber 144, the proppant
92 may contact the sidewalls of the chamber 144, producing dust. In certain embodiments, the dust particles 264 can
enter the catch box 140 through the inlet 352. As a result, the dust particles 264 will be contained within the system and
not expelled into the atmosphere, where they can be inhaled by operations personnel.
[0110] Moreover, the dust particles 264 can form when the proppant 92 flows through the chute 24 and into the blender
hopper 20. For example, settling of the proppant 92 can generate dust particles 264 that enter the air around the blender
hopper 20 and can be inhaled by operations personnel. The hood assembly 42 is arranged over the blender hopper 20
and around the chute 24 to capture the dust particles 264 and direct them toward the air mover 28. In the illustrated
embodiment, dust receptacles 174 extend through the hood assembly 42 to receive the air flow 266 generated by the
air mover 28. The air flow 266 is a vacuum force (e.g., suction pressure) that draws air from the flow path 268 away
from the blender hopper 20 and toward the air mover 28. The air flow 266 enters the hood assembly 42 and is directed
to the tubes 46 via the dust receptacles 166, 174, 182. The tubes 46 are coupled to the manifold 48 that directs the air
flow 266 to the air mover 28, thereby removing the dust particles 264 from the flow path 268 proximate the blender
hopper 20. Accordingly, the dust particles 264 produced by the movement and settling of the proppant 92 can be captured
to reduce the risk of operations personnel inhaling the dust particles 264.
[0111] FIGS. 37A-D are flow charts illustrating methods for collecting dust particles in fracking operations according
to embodiments of the present invention. Turning to FIG. 37A, in certain embodiments, a dust capturing method 500
includes delivering proppant 92 to fracking operation equipment (e.g., the blender hopper 20, the container 18, the
wellbore 26, etc.) via the proppant delivery assembly 10 (block 502). For example, the proppant 92 can be stored in the
one or more containers 10 and dispensed through the opening 94 in the bottom 96 of the containers 18 via gravity feed
along the inclined surfaces 98. In certain embodiments, the one or more containers 10 are positioned on the top surface
90 of the cradle 16. For example, the containers 10 may be positioned onto the top surface 90 from the vertically stacked
configuration at the well site 14 via the forklift 452. As the proppant 92 is dispensed from the containers 18, it falls onto
the top surface 120 of the proppant mover 22 and is carried away from the containers 18 and toward the blender hopper 20.
[0112] As the proppant 92 is moved toward the blender hopper 20, dust particles may form due to the movement and
settling of the proppant 92 on the proppant mover 22 and/or in the blender hopper 20. For example, the proppant mover
22 may carry the proppant 92 to the chute 24, which directs the proppant 92 into the blender hopper 20 via gravity feed.
As the proppant 92 contacts the blender hopper 20 and/or proppant 92 already in the blender hopper 20, dust particles
264 may be released and enter the air surrounding the blender hopper 20. In certain embodiments, the dust particles
264 formed by the movement and settling of the proppant 92 at the blender hopper 20 (e.g., fracking operation equipment)
are captured via the air flow 266 directed in the flow path 268 overlying the dust particles 264 (block 504). For example,
the dust collection assembly 12 may capture the dust particles 264 in the air flow 266. In certain embodiments, the air
mover 28 produces a suction force (e.g., vacuum pressure) to draw the air flow 266 away from the blender hopper 20.
The air flow 266 is positioned over the blender hopper 20 via the hood assembly 42. In certain embodiments, the hood
assembly 42 includes one or more dust receptacles 166, 174, 182 to direct the air flow 266 to the conduit 44 and back
to the air mover 28. That is, the proppant dust particles 264 are removed from the fracking operation equipment (e.g.,
the blender hopper 20) by directing the air flow 266 away from the fracking operation equipment (block 506). For example,
the suction force generated by the air mover 28 draws the air flow 266 up and away from the blender hopper 20 and
through the dust receptacles 166, 174, 182. The dust receptacles 166, 174, 182 are coupled to the conduit 44 to direct
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the air flow 266 away from the blender hopper 20 and in the air flow direction 284. In this manner, the dust particles 264
can be removed from the fracking operation equipment to thereby reduce the risk of operations personnel inhaling the
dust particles 264 in the air.
[0113] FIG. 37B is a flow chart illustrating the step shown in block 502 of delivering the proppant 92 to the fracking
operation equipment. In certain embodiments, the one or more containers 18 are positioned on the top surface 90 of
the cradle 16 (block 510). For example, the forklift 452 can lift the containers 18 from the stacked configuration and
transport the containers 18 over to the cradle 16. As the containers 18 are positioned on the top surface 90, they can
be aligned with one or more actuators 470 that interact with the gates 114 positioned at the bottom 96 of the containers
18. The respective gates 114 enable proppant 92 to flow out of the containers 18 when in the open position and block
proppant 92 from flowing out of the containers 18 when in the closed position. For example, to deliver the proppant 92
the gates 114 arranged at the respective bottoms 96 of the one or more containers 18 may be moved to the open position
to enable the proppant 92 to flow out of the one or more containers 18 (block 512). In certain embodiments, the proppant
92 flowing out of the one or more containers 18 is received on the top surface 120 of the proppant mover 22. For example,
the proppant mover 22 can be the conveyor 122 that receives the proppant 92. The proppant mover 22 is positioned
below the top surface 90 to receive the proppant from the one or more containers 18 via gravity feed. As a result, the
proppant 92 can be moved away from the one or more containers (block 514). For example, the proppant 92 can be
moved to the blender hopper 20.
[0114] FIG. 37C is a flow chart of the method step of capturing dust particles 264, represented by block 504. In certain
embodiments, the hood assembly 42 is arranged proximate the fracking operating equipment (e.g., the blender hopper
20) to direct the air flow 266 toward the flow path 268 (block 520). For example, the hood assembly 42 is arranged over
the blender hopper 20 such that the capture area 190 is within the blender hopper surface area 192. As a result, the
first, second, and third volumes 168, 170, 204 are closely positioned to the blender hopper 20 to facilitate capture of the
dust particles 264. The hood assembly 42 is fluidly coupled to the air mover 28 to facilitate capture of the dust particles
48. For example, in certain embodiments, the air flow 266 is drawn upward and through the hood assembly 42 (block
522). As described above, the dust receptacles 166, 174, 182 extend through the hood assembly 42 to couple to the
tubes 46 extending between the hood assembly 42 and the manifold 48. The suction pressure generated by the air
mover 28 pulls the air flow 266 through the hood assembly 42, thereby removing the air present in the flow path 268
from proximate the blender hopper 20. In this manner, dust particles 264 formed proximate the blender hopper 20 can
be captured in the hood assembly 42.
[0115] FIG. 37D is a flow chart illustrating the step shown in block 506 of removing the dust particles 264 from the
fracking operation equipment. In certain embodiments, the conduit 44 fluidly couples the air mover 28 to the hood
assembly 42 to facilitate removal of the dust particles 264 (block 530). For example, flexible tubing, rigid conduit, and/or
the like may be utilized to form the flow path 268 between the air mover 28 and the hood assembly 42. Then, the air
flow 266 is removed from the area proximate the blender hopper 20 (block 532). For example, the suction pressure
generated by the air mover 28 draws the air flow 266 through the dust receptacles 166, 174, 182 and into the conduit
44. That is, the air mover 28 continually applies the vacuum force at the dust receptacles 166, 174, 182 and thereby
removes at least a portion of the air in the flow path 268. The air flow 266 travels along the flow path 268 to the air mover
(block 534). For example, the suction pressure generated by the air mover 28 draws the air flow 266 along the flow path
268 through the conduit 44. In certain embodiments, the air flow 266 is sufficient to capture the dust particles 264 while
not removing grains of proppant 92 from the blender hopper 20. In other words, the suction pressure is particularly
selected to capture the dust particles 264 and have a limited impact on the proppant 92. The dust particles 264 are
collected at the air mover 28 (block 536). In certain embodiments, the air mover 28 includes filter element positioned
along the flow path 268 to separate the dust particles 264 from the air. The dust particles 264 are collected and directed
toward the discharge 424. At the discharge 424, one or more waste discharge assemblies 430 can be coupled to the
discharge 424 to receive the dust particles 264 collected by the air mover 28. For example, the waste discharge assembly
430 may include the drum 436 fluidly coupled to the discharge 424 to receive the dust particles 264. In this manner, the
dust particles 264 can be collected and removed from the system.
[0116] FIG. 38 is a flowchart of a method 540 of collecting residual proppant 354 and dust particles 264 in the proppant
delivery assembly 10. As described above, in certain embodiments residual proppant 354 can stay on the proppant
mover 22 after the proppant mover 22 turns over at the apex 400. For example, in embodiments where the proppant
mover 22 is the conveyor 122, the top surface 102 of the conveyor may flip over and become the lower surface 354
after the apex 400. Residual proppant may remain on the conveyor 122, along with dust particles 264 formed as the
proppant 92 is transferred to the chute 24. In certain embodiments, the catch box 140 is positioned downstream of the
fracking operation equipment between the proppant mover 22 and the fracking operation equipment (block 542). For
example, the catch box 140 can be positioned on the lower surface 356 of the inclined section 126 of the proppant mover
22. The inlet 352 is positioned downstream of the apex 400 to provide a flow path for the residual proppant 354 and the
dust particles 264 to enter the catch box 140. In this manner, the catch box 140 catches the residual proppant 354 and
dust particles 264 (block 544). For example, the catch box 140 includes an interior volume 350 having an inclined side
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312 to direct the residual proppant 354 and dust particles 264 downward and into the catch box 140. The residual
proppant 354 and dust particles 264 are removed from the catch box 140 via the outlet 316 (block 546). For example,
the tubes 46 can be coupled to the outlet 316 such that the air flow 266 generated by the air mover 28 also captures
the residual proppant 354 and dust particles 264 in the catch box 140. Moreover, in embodiments where the air flow
266 is particularly selected to be insufficient to move the residual proppant 354, the residual proppant 354 may be
otherwise removed from the catch box 140. In this manner, the risk of exposure to proppant 294 and/or the dust particles
264 can be reduced.
[0117] As described above, embodiments of the present disclosure include the dust collection assembly 12 utilized
to capture dust particles 265 generated by the movement and settling of proppant 92. In certain embodiments, the dust
collection assembly 12 positioned proximate to and at least partially coupled to the proppant delivery assembly 10. The
proppant delivery assembly 10 includes the cradle 16 for receiving and supporting one or more containers 18 on a top
surface 90. The one or more containers 18 store proppant 92 that can be dispensed through the opening 94 at the
bottom 96. As the proppant 92 flows out of the one or more containers 18, it lands on the top surface 120 of the proppant
mover 22. In certain embodiments, the proppant mover 22 is the endless conveyor 122 that carries the proppant 92
away from the one or more containers 18. The conveyor 122 carries the proppant 92 to the chute 24 positioned at the
distal end 32 of the cradle 16 for deposition into the blender hopper 20. In certain embodiments, as the proppant 92
flows into the blender hopper 20, dust particles 264 may be formed, which, in certain embodiments, can be inhaled by
fracking operations site personnel. In order to reduce the risk of inhalation, the dust collection assembly 12 includes the
hood assembly 42 coupled to the chute 24 and arranged proximate and overlying the blender hopper 20. In certain
embodiments, the hood assembly 42 includes one or more dust receptacles 168, 174, 182 that extend through the hood
assembly 42 to enable the dust particles 264 to exit the hood assembly 42 and be moved toward the air mover 28. For
example, tubes 46 couple the one or more dust receptacles 168, 174, 182 to the manifold 48 to direct the air flow 266
generated by the suction pressure of the air mover 28 in the air flow direction 284. The air flow 266 captures the dust
particles 264 present in the flow path 268 such that at least a volume of air proximate the blender hopper 20 is removed
and carried toward the air mover 28. In this manner, the dust particles 264 can be removed from proximate the blender
hopper 20 to reduce the risk of exposure to fracking site operations personnel.
[0118] This application is a PCT, and claims priority to U.S. Patent Application No. 15/398,950, filed January 5, 2017,
titled "Conveyor with Integrated Dust Collector System," which is a continuation and claims priority to, and the benefit
of, U.S. Patent Application No. 15/398,835, filed January 5, 2017, titled "Conveyor with Integrated Dust Collector System,"
which claims priority to U.S. Provisional Application No. 62/275,377, filed January 6, 2016, titled "Conveyor with Integrated
Dust Collector System," all of which are incorporated herein by reference in their entireties.
[0119] The foregoing disclosure and description of the invention is illustrative and explanatory of the embodiments of
the invention. Various changes in the details of the illustrated embodiments can be made within the scope of the appended
claims without departing from the true spirit of the invention. The embodiments of the present invention should only be
limited by the following claims and their legal equivalents.

CLAUSES

[0120]

1. A system for capturing proppant dust particles when positioned at a fracking operation site, the system comprising:

a proppant delivery assembly to receive one or more containers having proppant stored therein, dispense the
proppant from the one or more containers, and deliver the proppant to other fracking operation equipment; and

a dust collection assembly positioned proximate and associated with the proppant delivery assembly to capture
dust particles released by movement and settling of the proppant when being dispensed and delivered by the
proppant delivery assembly, the dust collection assembly being positioned to direct an air flow in a flow path
overlying the dust particles to capture the dust particles and move the dust particles away from the proppant
thereby reducing risk of dust exposure to fracking operation site personnel.

2. The system of clause 1, wherein the proppant delivery system comprises
a cradle having a top surface to receive and support the one or more containers and being positionable at a fracking
operations well site to facilitate dispensing and movement of the proppant from the container to a blender hopper
located at the fracking operations well site; and
a proppant mover positioned to underlie the top surface of the cradle and direct dispensed proppant away from the
container.
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3. The system of clauses 1 or 2, wherein the proppant delivery assembly includes a chute positioned along a distal
end thereof through which proppant flows therefrom during operation of the proppant delivery assembly, and wherein
the dust collection system comprises:

a hood assembly coupled to the chute of the proppant delivery assembly, the hood assembly having one or
more dust receptacles extending through the hood assembly to direct the dust particles away from the proppant;

an air mover fluidly coupled to the hood assembly to generate movement of the air flow so as to capture the
dust particles, the air flow being sufficient to collect the dust particles and significantly reduce the risk of lifting
the proppant; and

conduit extending between the hood assembly and the air mover to carry the collected dust particles away from
the hood assembly and toward the air mover.

4. The system of clause 3, wherein the suction pressure generated by the air flow is less than approximately 3
Pascals (Pa) above a static pressure of the system.

5. The system of clause 3, wherein the suction pressure generated by the air flow is within a range of approximately
3 Pa to 9 Pa above a static pressure of the system.

6. The system of clauses 3, 4, or 5, wherein a blender hopper is positioned to receive the proppant from the chute,
and the hood assembly overlies an opening of the blender hopper to capture the dust particles as they are formed
by the settling and collection of proppant in the blender hopper.

7. The system of clauses 3, 4, 5, or 6, wherein the dust collection assembly further comprises a catch box arranged
on the proppant delivery assembly downstream of the chute, the catch box receiving dust particles as the proppant
is delivered from a conveyor to the chute.

8. The system of clause 7, wherein the conduit is coupled to the catch box to carry the collected dust particles away
from the catch box and toward the air mover, the air mover drawing a vacuum on the catch box to pull the dust
particles out of the catch box.

9. The system of clauses 3, 4, 5, 6, 7, or 8, wherein at least a portion of the conduit is supported along a length of
the proppant delivery assembly to reduce the footprint of the dust collection assembly.

10. The system of clauses 3, 4, 5, 6, 7, 8, or 9, wherein the hood assembly comprises:

a first hood section positioned to substantially surround the chute outlet to direct dust particles to the air mover
via the one or more dust receptacles;

a second hood section region adjacent the first hood section and comprising at least one dust receptacle
positioned above a planar bottom surface of the hood assembly; and

a third hood section region adjacent the first hood section and opposite the second hood section, the third hood
section comprising at least one dust receptacle positioned above the planar bottom surface of the hood assembly,
the second and third hood sections being substantially symmetrical about the first hood section.

11. The system of clauses 2, 3, 4, 5, 6, 7, 8, 9, or 10, wherein the proppant mover is a conveyor that receives the
proppant on a surface of the conveyor and moves the proppant away from the one or more containers, the conveyor
extending beyond a length of the cradle and having an inclined portion to carry the proppant above the top surface
of the cradle.

12. The system of clauses 3, 4, 5, 6, 7, 8, 9, 10, or 11, comprising a curtain disposed about a perimeter of the hood
assembly, the curtain extending in a downward direction and at least partially defining the flow path.

13. A method of capturing proppant dust particles when positioned at a fracking operation site, the method comprising:

delivering proppant stored in one or more containers to fracking operation equipment via a proppant delivery
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assembly;

capturing proppant dust particles formed by the movement and settling of the proppant at the fracking operation
equipment via an air flow directed in a flow path overlying the dust particles; and

removing the proppant dust particles from the fracking operation equipment by directing the air flow away from
the fracking operation equipment.

14. The method of clause 13, wherein the step of delivering proppant comprises:

positioning the one or more containers on a top surface of a cradle;

opening a gate arranged at a respective bottom of the one or more containers, the gate being moveable between
an open position and a closed position to enable proppant to flow out of the one or more containers; and

moving the proppant away from the one or more containers via a proppant mover positioned below the one or
more containers such that the proppant is fed from the one or more containers to the proppant mover using
gravity feed.

15. The method of clauses 13 or 14, further comprising arranging a hood assembly proximate the fracking operating
equipment to direct the air flow toward the flow path, the hood assembly being fluidly coupled to an air mover
generating the air flow to draw a vacuum in the flow path to capture the dust particles.

16. The method of clauses 13, 14, or 15, further comprising collecting the captured proppant dust particles away
from the fracking operation equipment for disposal.

17. The method of clauses 13, 14, 15, or 16, further comprising catching dust particles downstream of the fracking
operation equipment in a catch box positioned between a proppant mover that carries proppant away from the one
or more containers and the fracking operation equipment, the catch box arranged below an inclined portion of the
proppant mover to catch proppant and dust particles as they are transferred to a chute arranged at a distal end of
the proppant delivery assembly.

18. A catch box arranged proximate a lower surface of a proppant mover to catch proppant and dust particles as
the proppant is transferred from the proppant mover to a desired location, the catch box comprising:

an inlet positioned below the proppant mover to catch residual proppant and dust particles after the proppant
mover has deposited proppant into a chute that directs the proppant to the desired location;

an interior volume to store the residual proppant and dust; and

an outlet having a conduit connection to enable removal of the residual proppant and dust particles via suction
at the outlet.

19. The catch box of clause 18, wherein the proppant mover is an endless conveyor that deposits the proppant into
the chute at a conveyor location where the conveyor flips over, and the catch box is positioned at the conveyor
location to catch the residual proppant remaining on the container when the conveyor flips over.

20. The catch box of clauses 18 or 19, wherein the outlet is positioned at a lower section of the catch box such that
the residual proppant and dust particles will settle near the outlet to enable removal of the residual proppant and
dust particles using suction pressure.

21. The catch box of clauses 18, 19, or 20, wherein the catch box comprises an inclined surface adjacent to the
conveyor to direct the residual proppant and the dust particles toward a lower section of the catch box.

22. A hood assembly to direct a vacuum air flow that removes a volume of air containing proppant dust particles
after a proppant has been transported to a desired location from a flow path, the hood assembly comprising:

a first hood section that substantially surrounds and receives an outlet of a chute that directs the proppant to
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the desired location, the first hood section comprising at least one dust receptacle extending through a body of
the first hood section to enable the volume of air to exit the first hood section;

a second hood section positioned adjacent the first hood section and comprising at least one dust receptacle
to receive the volume of air; and

a third hood section positioned adjacent the first hood section and opposite the second hood section, the third
hood section comprising at least one dust receptacle to receive the volume of air and being substantially sym-
metrical to the second hood section about the first hood section.

23. The hood assembly of clause 22, wherein the second and third hood sections each comprise an open area
adjacent the respective at least one dust receptacle, the respective open areas surrounding the respective at least
one dust receptacle.

24. The hood assembly of clauses 22 or 23, comprising a curtain extending about a perimeter of the hood assembly,
the curtain extending downward from the first, second, and third hood sections to at least partially define the volume
of air being removed by the hood assembly.

25. The hood assembly of clauses 22, 23, or 24, wherein the chute outlet is coupled to a back wall of the hood
assembly, the back wall at least partially defining the volume of air with sidewalls and a front wall, the back wall
being closer to the conveyor than the front wall.

Claims

1. A hood assembly (42) to direct a vacuum air flow (266) that removes a volume of air containing proppant dust
particles (264) after proppant (92) has been transported to a desired location via a flow path (268), the hood assembly
(42) comprising:

a first hood section (154) that substantially surrounds and receives an outlet of a chute (24) that directs the
proppant (92) to the desired location, the first hood section (154) comprising at least one dust receptacle (166)
extending through a body of the first hood section (154) to enable the volume of air to exit the first hood section
(154);
a second hood section (156) positioned adjacent the first hood section (154) and comprising at least one dust
receptacle (174) to receive the volume of air; and
a third hood section (158) positioned adjacent the first hood section (154) and opposite the second hood section
(156), the third hood section (158) comprising at least one dust receptacle (182) to receive the volume of air
and being substantially symmetrical to the second hood section (156) about the first hood section (154).

2. The hood assembly (42) of claim 2, wherein the second and third hood sections (156, 158) each comprise an open
area adjacent the respective at least one dust receptacle (166, 174, 182), the respective open areas surrounding
the respective at least one dust receptacle (166, 174, 182).

3. The hood assembly (42) of claim 2, comprising a curtain (202) extending about a perimeter (206) of the hood
assembly (42), the curtain (202) extending downward from the first, second, and third hood sections (154, 156, 158)
to at least partially define the volume of air being removed by the hood assembly (42).

4. The hood assembly (42) of claim 2, wherein the chute outlet is coupled to a back wall (150) of the hood assembly
(42), the back wall (150) at least partially defining the volume of air with sidewalls (162, 164) and a front wall (160),
the back wall (150) being closer to the conveyor (122) than the front wall (160).
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