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FIG. 1

(57) Abstract: An apparatus for transporting and mixing materials includes a horizontally disposed container supported by a trail -
er, a motor mounted on the outside of the container, a shatt coupled to the motor and horizontally disposed in the container, and a
mixing pedal coupled to the shatt and horizontally disposed in the container. The apparatus may include adjustably angled mixing
pedals, and also adjustably angled fins. The apparatus may include a second chamber in the contamner including a second motor, a
second shaft and a second mixing pedal. The apparatus may include a centrifugal pump for moving fluids into and out of the two
chambers, as well as between the two chambers. The centrifugal pump may also power the two motors hydraulically.
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HORIZONTAL MIXING TRAILER SYSTEM

BACKGROUND

[0001] Certain liquids and other viscous materials require transport and delivery by trailers often
moved by trucks. Containers on the trailers retain the materials while they are transported. In some
circumstances, it 1s necessary to agitate or mix the materials to maintain a homogenous state or a
desirable consistency of the material. Thus, the container may be provided with mixing mechanisms
to agitate the contained materials during transport. However, current designs are overly complex and
difficult to maintain, while also failing to properly agitate the entire body of material to maintain
homogeneity and consistency. Also, current designs often do not provide means for transporting
multiple different materials at the same time. Further, manipulation of the different materials into, out
of, or between separate mixing chambers 1s impossible or inettective.

[0002] The principles of the present disclosure are directed to overcoming one or more of the

limitations of existing mixing trailer systems.

SUMMARY
[0003] An embodiment of an apparatus for transporting and mixing materials includes a horizontally
disposed container, a motor mounted externally of the container, a shaft coupled to the motor and
horizontally disposed in the container, and a mixing pedal coupled to the shaft and horizontally
disposed in the container. In some embodiments, the apparatus includes a set of fins coupling the
mixing pedals to the shaft. In some embodiments, the apparatus includes a second chamber in the
container including a second motor mounted externally of the second chamber, a second shatt coupled

to the second motor and horizontally disposed in the second chamber, and a second mixing pedal

coupled to the second shaft and horizontally disposed in the second chamber. The apparatus may
include a centrifugal pump for moving fluids into and out of the two chambers, as well as for
hydraulically powering the two motors.

[0004] An embodiment of an apparatus for transporting and mixing materials includes a horizontally
disposed container supported by a trailer frame, at least one hydraulic motor mounted on the container,
at least one gear disposed inside the container and coupled to the hydraulic motor, at least one shatt
coupled to the gear, and at least one mixing pedal coupled to the shaft. In some embodiments, the
apparatus includes at least one fin coupling the mixing pedal to the shaft. In some embodiments, the

apparatus includes the fin and the mixing pedal being adjustably angled.

]
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[0005] An embodiment of an apparatus for transporting and mixing materials includes a generally
horizontally disposed container, a motor supported by the container, a shaft coupled to the motor and
generally horizontally disposed in the container, and a mixing pedal coupled to the shaft and
horizontally disposed in the container. The motor may be mounted externally of the container. A gear
assembly may be coupled between the motor and the shaft. The apparatus may include a fin coupling
the mixing pedal to the shaft. The fin and the mixing pedal may be adjustably angled. The fin may be
configured to agitate the materials in a generally horizontal direction and the mixing pedal may be
configured to agitate the materials in a generally vertical direction. The apparatus may further include
a second chamber in the container including a second motor mounted externally of the second
chamber, a second shaft coupled to the second motor and horizontally disposed in the second chamber,
and a second mixing pedal coupled to the second shaft and horizontally disposed in the second
chamber. The apparatus may further include a trailer frame supporting the container. The trailer
frame may include a power supply assembly. The power supply assembly may include a centrifugal
pump. The trailer frame may include a wheel assembly, and the trailer frame may be removably
coupled to a truck for transport.

[0006] An embodiment of an apparatus for transporting and mixing materials includes a horizontally
disposed container supported by a trailer frame, a first chamber in the container including a first
horizontally disposed shaft and a first mixing pedal coupled thereto, and a second chamber in the
container including a second horizontally disposed shaft and a second mixing pedal coupled thereto.
The apparatus may further include a first gear assembly coupling a first motor to the first shaft and a

second gear assembly coupling a second motor to the second shaft. The first and second shafts may be

rotatable in opposite directions. The apparatus may further include a centrifugal pump. The
centrifugal pump may be fluidicly coupled between the first and second chambers. The centrifugal
pump may provide a fluid path to an external container.

[0007] An embodiment of a method of transporting and mixing materials includes loading the
materials into a horizontally disposed container supported by a trailer frame and rotating a horizontally
disposed shaft and a horizontally disposed mixing pedal coupled to the shaft to agitate the materials.
The method may include coupling the mixing pedal to the shaft with a fin and agitating the materials
in one direction with the mixing pedal and agitating the materials in another direction with the fin.

The method may further include loading another quantity of the materials into another chamber of the
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container and rotating a second horizontally disposed shaft and a second horizontally disposed mixing
pedal coupled to the second shaft to agitate the other quantity of materials. The method may further
include rotating the shafts in opposite directions to create offsetting torsional forces. The method may
further include pumping the materials between the chambers. The method may further include
pumping the materials between at least one of the chambers and an external container. The method

may further include coupling the trailer frame to a truck and transporting the container with the truck.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] For a more detailed description of preferred embodiments of the present disclosure, reference
will now be made to the accompanying drawings, wherein:
[0009] Figure 1 is a side view of an embodiment of a mixing trailer system in accordance with
principles presented herein;
[0010] Figure 2 is a top view of the mixing trailer system of Figure 1;
[0011] Figure 3 is a front view of the mixing trailer system of Figure 1;
[0012] Figure 4 is a rear view of the mixing trailer system ot Figure 1;
[0013] Figure 5A is a top view of the mixing container of Figure 1;
[0014] Figure 5B is a section view of the mixing container of Figure SA taken at the section 5B-5B;
[0015] Figure 6A is a section view of the mixing container of Figure SA taken perpendicular to the
section view of Figure 5B; and
[0016] Figure 6B is a second section view of the mixing container of Figure 5A taken perpendicular

to the section view of the Figure 5B.

DETAILED DESCRIPTION
[0017] In the drawings and description that follow, like parts are typically marked throughout the

specification and drawings with the same reference numerals. The drawing figures are not necessarily

to scale. Certain features of the disclosure may be shown exaggerated in scale or in somewhat

schematic form and some details of conventional elements may not be shown in the interest of clarity
and conciseness. The present disclosure is susceptible to embodiments of different forms. Specitic
embodiments are described in detail and are shown in the drawings, with the understanding that the
present disclosure is to be considered an exemplification of the principles of the disclosure, and 1s not

intended to limit the disclosure to that illustrated and described herein. It is to be fully recognized that
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the different teachings of the embodiments discussed below may be employed separately or in any
suitable combination to produce desired results.

[0018] In the following discussion and in the claims, the terms “including” and “comprising” are
used in an open-ended fashion, and thus should be interpreted to mean “including, but not limited to
...”. Unless otherwise specified, any use of any form of the terms “connect”, “engage”, “couple”,
“attach™, or any other term describing an interaction between elements i1s not meant to limit the
interaction to direct interaction between the elements and may also include indirect interaction
between the elements described. The various characteristics mentioned above, as well as other
features and characteristics described in more detail below, will be readily apparent to those skilled 1n
the art upon reading the following detailed description of the embodiments, and by referring to the
accompanying drawings.

[0019] With reference to Figure 1, a side view shows a mixing trailer system 10 including a trailer
frame 12 supporting a container 14. The container 14 is generally horizontally disposed, meaning the
long axis of the container 14 is generally horizontal. The support frame 12 includes a wheel assembly
16, a power supply assembly 18 and a support leg 30. The container 14 includes a generally
cylindrical body 15 with a personnel frame 20 mounted thereto and a series of access ports 22 and

moveable covers 24. The container also includes a front motor housing 26 and rear motor housing 28
mounted thereon. The power assembly 18 includes a pump 80 and at least one conduit 82. In some
embodiments, the pump 80 1s a centrifugal pump.

[0020] Referring to Figure 2, the access ports 22 and covers 24 are disposed axially along the upper
portion of the container 14. The motor housings 26, 28 are disposed at either end.

[0021] Referring to Figure 3, the power supply assembly 18 is mounted underneath the frame 12 1n
front of the wheel assembly 16 and is operably coupled to different portions of the container 14 and its
powered components. For example, the centrifugal pump 80 1s hydraulically coupled to a front
hydraulic motor 32 (see Figure 5A) in the housing 26 and a rear hydraulic motor 34 in the housing 28.
The centrifugal pump 80 provides hydraulic fluid to drive the motors 32, 34. In other embodiments,
the motors receive other types of power from the power supply assembly 18, such as electrical. The
centrifugal pump 80 may also be fluidicly coupled to the container 14, and provide outlets to be

fluidicly coupled to external containers, as will be described further herein. The personnel frame
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mounted on the side of the container 14 allows operator access to the access ports 22 and the motor
housings 26, 28. Figure 4 shows similar features.

[0022] Referring now to Figure 5A, the container 14 is shown from a top view with the trailer frame
12 and the housings 26, 28 removed. The housings protect the front hydraulic motor 32 and the rear
hydraulic motor 34.

[0023] Referring now to Figure 5B, the section 5B-5B of Figure 5A reveals the inner parts of the
container 14. A front chamber 44 contains a front gear housing 36 including a gear assembly 40. In
some embodiments, the assembly 40 includes a gear, a set of gears, a gear box or a differential. The
gear assembly 40 is operably coupled to the hydraulic motor 32 by a motor sprocket 33 and a drive
chain 35, or by other connections such as a drive shaft. The gear assembly 40 1s also coupled to a
front mixing shaft 48. The gear housing 36 and the shaft 48 are supported by a set ot front supports
64, 68. The shaft 48 is coupled to a first set of radial fins 52 and a second set of radial fins 54. The
fins 52, 54 are coupled to a set of axial or longitudinal fins 56, also called mixing pedals. The
chamber 44 is separated from a rear chamber 46 by a dividing wall 68. The rear chamber 46 contains
a rear gear housing 38 including a gear assembly 42. The gear assembly 42 is operably coupled to the
hydraulic motor 34, such as by a sprocket and drive chain as described above, or a drive shaft, and to a
rear mixing shaft 50. The gear housing 38 and the shaft 50 are supported by a set of rear supports 66,
70. The shaft 50 is coupled to a third set of radial fins 58 and a fourth set of radial fins 60. The fins
58, 60 are coupled to a set of horizontal mixing pedals 62.

[0024] Referring now to Figure 6A, a first radial section view of the container 14 of Figure 5B 1s
taken through the housing 26 and hydraulic motor 32 and just in front of the front gear housing 36.
The radial fins 52 are rotatable in the chamber 44 by the drive mechanism provided by the gear
assembly 40 and the hydraulic motor 32. The motor 32 drives the gear assembly 40, which rotates the
shaft 48, which rotates the fins 52 and the mixing pedals 56.

[0025] Referring now to Figure 6B, a second, partial radial section view of the container 14 of

Figure 5B is taken through the container 14 just in front of the fins 54. In the manner just described,
the radial fins 54 are rotated by the shaft 48.

[0026] In operation, the container 14 may receive mixing materials through inlet ports fluidicly
coupled to the centrifugal pump 80, or through the access ports 22. In some embodiments, the

chambers 44, 46 are filled or loaded with the same materials. In other embodiments, the chambers 44,
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46 are filled or loaded with different materials. When filled, the hydraulic motors 32, 34 may be
actuated to begin the mixing process. In exemplary embodiments, the motors 32, 34 are operated
simultaneously to mix materials in both chambers 44, 46. In other embodiments, the motors 32, 34
are operated separately. For purposes of description, particular reference is made to the motor 32 and
the chamber 44, with the understanding that such teachings apply to the motor 34 and the chamber 46.
[0027] The motor 32 is actuated to rotate the drive shaft and the gear assembly 40. The drive motion
from the motor 32 is then transferred to the shaft 48 internally of the container 14. The fins 52, 54 and
mixing pedals 56 are also driven by this rotating action. Further, the horizontally disposed shatt 48
allows the mixing pedals 56 to also be horizontally disposed in the chamber 44. As shown 1n Figures
5B, 6A and 6B, the fins 52, 54 and the mixing pedals 56 are angled or pitched to induce mixing or
agitation of the contained materials. The angle or pitch of the fins and pedals can be variously
controlled and adjusted according to design specifications and mixing material requirements.
Furthermore, the angled fins 52, 54 agitate the materials in a generally horizontal direction while the
angled mixing pedals 56 agitate in a generally vertical direction, thereby furthering the ettect of the
overall agitation of the system. The principles just described apply also to components in the chamber
46, such as the fins 58, 60 and the mixing pedals 62.

[0028] In some embodiments, the shafts 48, 50 are rotated in opposite directions to create offsetting
torsional forces produced by the rotating drive mechanisms.

[0029] The conduit 82 and other lines coupled to the container 14 provide multiple fluid paths
between the chambers 44, 46, the centrifugal pump 80, and external fluid containers. For example, the

centrifugal pump 80 is fluidicly coupled to one or more external containers as well as the chambers

44, 46, and is operable to separately move fluids into or out of the chambers 44, 46. Furthermore, the
conduit 82 and other fluid lines provide a fluid path between the chambers 44, 46 and through the
centrifugal pump 80. The centrifugal pump 80 is adapted to move fluids 1n one of the chambers 44,
46 to the other of the chambers 44, 46 via this fluid path. In addition, the centrifugal pump 80 1s
adapted to provide hydraulic fluids to the motors 32, 34. In some embodiments, the system 10
includes external level gauges for indicating the fluid levels in each of the chambers 44, 46.

[0030] The scope of the claims should not be limited by the preferred embodiments set forth in the
examples, but should be given the broadest purposive construction consistent with the description as a

whole.
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In the Claims:

What 1s claimed is:
1. An apparatus for transporting and mixing materials, comprising:
a generally horizontally disposed container;
a motor mounted externally of the container;
a gear housing mounted internally of the container;
a gear assembly disposed in the gear housing;
a shaft generally horizontally disposed in the container and coupled to the gear
assembly through the gear housing; and
an angled mixing pedal coupled to the shaft and horizontally disposed mn the
container;
wherein the motor is operably coupled to the gear assembly to transfer external motor

actuation to internal rotation of the shaft through the gear housing.

2. The apparatus of claim 1 further comprising an angled fin coupling the angled mixing

pedal to the shatft.

3. The apparatus of claim 2 wherein the fin and the mixing pedal are angled based on a

mixing material requirement.

4. The apparatus of claim 2 wherein the fin is configured to agitate the materials in a
generally horizontal direction and the mixing pedal is configured to agitate the materials in a

generally vertical direction.

5. The apparatus of claim 1 further comprising a second chamber in the container
including:
a second motor mounted externally of the second chamber;
a second shaft coupled to the second motor and horizontally disposed in the second
chamber; and
a second mixing pedal coupled to the second shaft and horizontally disposed in the

second chamber.

6. The apparatus of claim 1 further comprising a trailer frame supporting the container.

7. The apparatus of claim 6 wherein the trailer frame includes a power supply assembly.



8.
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The apparatus of claim 7 wherein the power supply assembly includes a centrifugal

pump fluidicly coupled to the container and hydraulically coupled to the motor.

9.

The apparatus of claim 6 wherein the trailer frame includes a wheel assembly, and the

trailer frame is removably coupled to a truck for transport.

10. An apparatus for transporting and mixing materials, comprising:
a horizontally disposed container supported by a trailer frame;
a first chamber in the container including a first horizontally disposed internal shaft
and a first mixing pedal coupled thereto;
a first internal gear assembly operably coupling a first external motor to the first
internal shaft through a first internal gear housing;
a second chamber in the container including a second horizontally disposed internal
shaft and a second mixing pedal coupled thereto; and
a second internal gear assembly operably coupling a second external motor to the
second internal shaft through a second internal gear housing.
11. The apparatus of claim 10 wherein the first and second shafts are rotatable in opposite
directions.
12. The apparatus of claim 10 further comprising a centrifugal pump hydraulically

coupled to the first and second motors.

13.

The apparatus of claim 12 wherein the centrifugal pump is fluidicly coupled between

the first and second chambers.

14.

The apparatus of claim 13 wherein the centrifugal pump provides a tluid path to an

external container.

15.

A method of transporting and mixing materials, comprising:

loading a first quantity of materials into a first chamber of a horizontally disposed
container supported by a trailer frame;

loading a second quantity of materials into a second chamber of the container;

rotating a first horizontally disposed shaft with a first gear assembly disposed inside
the first chamber, thereby rotating a first horizontally disposed mixing pedal

coupled to the first shaft to agitate the first quantity of materials;

8
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rotating a second horizontally disposed shaft with a second gear assembly disposed
inside the second chamber, thereby rotating a second horizontally disposed
mixing pedal coupled to the second shaft to agitate the second quantity of
materials; and

rotating the shafts in opposite directions.

16. The method of claim 15 further comprising:
coupling the mixing pedals to the shafts with fins; and
agitating the materials 1n one direction with the mixing pedals and agitating the

materials 1n another direction with the fins.

17. The method of claim 15 further comprising creating offsetting torsional forces by

rotating the shafts in opposite directions.

18. The method of claim 15 further comprising pumping the materials between the
chambers.
19, The method of claim 15 further comprising pumping the materials between at least

one of the chambers and an external container.

20. The method of claim 15 further comprising coupling the trailer frame to a truck and

transporting the container with the truck.
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FIG. 1
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FIG. 2
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FIG. 3
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