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(57) Abrege(suite)/Abstract(continued):

pair of longitudinal beams. A substantially flat upper surface of each cross member Is secured to a lower surface of each
longitudinal beam, and each cross member Is configured to support the storage tank via contact between the substantially flat

upper surface of the cross member and a substantially flat lower surface of the storage tank such that the substantially flat lower
surface of the storage tank is positioned vertically below an upper surface of each longitudinal beam.
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TANK MOUNTING ARRANGEMENT FOR AN
AGRICULTURAL IMPLEMENT

ABSTRACT

[0030]  An agricultural implement includes a frame assembly configured to support
a storage tank. The frame assembly includes a pair of longitudinal beams positioned
on opposite lateral sides of the storage tank, and multiple cross members extending
between the pair of longitudinal beams. A substantially flat upper surface of each
cross member is secured to a lower surface of each longitudinal beam, and each cross
member is configured to support the storage tank via contact between the substantially
flat upper surface of the cross member and a substantially flat lower surface of the
storage tank such that the substantially flat lower surface of the storage tank is

positioned vertically below an upper surface of each longitudinal beam.
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STORAGE TANK MOUNTING ARRANGEMENT FOR AN
AGRICULTURAL IMPLEMENT

BACKGROUND

[0001] The invention relates generally to ground working equipment, such as
agricultural equipment, and more specifically, to a storage tank mounting arrangement

for an agricultural implement.

[0002] Generally, fertilizer application implements are towed behind a tractor or
other work vehicle via a hitch assembly secured to a rigid frame of the implement.
These fertilizer application implements typically include one or more ground
engaging tools or openers that form a path for fertilizer deposition into the soil. The
openers are used to break the soil, thereby enabling injection nozzles (e.g., positioned
behind the openers) to deposit fertilizer at a desired depth beneath the soil surface. In
certain embodiments, the implement may include knives (e.g., positioned behind the
openers), instead of the injection nozzles, to flow the liquid fertilizer into respective
trenches formed by the openers and the knives. Using such implements, fertilizer

may be distributed throughout a field, either before or after planting, to facilitate

enhanced crop development.

[0003] Certain fertilizer application implements include a storage tank configured
to hold liquid fertilizer, and to provide the liquid fertilizer to the injection nozzles or
the knives. The storage tank is supported by a frame assembly, which may also
support a tool bar assembly having the openers, knives, and/or injection nozzles (e.g.,
as elements of respective row units mounted to the tool bar assembly). For example,
the frame assembly may include a structural framework and curved support members
mounted to a flat top surface of the structural framework. The curved support
members are configured to support a cylindrical storage tank (e.g., a storage tank
having a circular or elliptical cross-section) on the flat top surface of the frame
assembly. Unfortunately, because the storage tank is mounted above the structural

framework, the center of gravity of the implement may be higher than desired,

thereby reducing the stability of the implement. In addition, employing curved
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support members for the cylindrical storage tank may increase the cost and

complexity of the implement.

BRIEF DESCRIPTION

[0004]  In one embodiment, an agricultural implement includes a frame assembly
configured to support a storage tank. The frame assembly includes a pair of
longitudinal beams positioned on opposite lateral sides of the storage tank, and
multiple cross members extending between the pair of longitudinal beams. A
substantially flat upper surface of each cross member is secured to a lower surface of
each longitudinal beam, and each cross member is configured to support the storage
tank via contact between the substantially flat upper surface of the cross member and
a substantially flat lower surface of the storage tank such that the substantially flat

lower surface of the storage tank is positioned vertically below an upper surface of

each longitudinal beam.

[000S]  In another embodiment, an agricultural implement includes a storage tank
configured to hold flowable agricultural product, and a frame assembly configured to
support the storage tank. The frame assembly includes a first longitudinal beam
positioned outwardly from a first lateral side of the storage tank, and a second
longitudinal beam positioned outwardly from a second lateral side of the storage tank,
opposite the first lateral side. The frame assembly also includes multiple cross

members extending substantially perpendicularly between the first longitudinal beam
and the second longitudinal beam. A substantially flat upper surface of each cross

member is secured to a lower surface of each longitudinal beam, and each cross
member is configured to support the storage tank via contact between the substantially
flat upper surface of the cross member and a substantially flat lower surface of the

storage tank such that the substantially flat lower surface of the storage tank is

positioned vertically below an upper surface of each longitudinal beam.

[0006] In a further embodiment, an agricultural implement includes a tool bar
assembly, and multiple row units coupled to the tool bar assembly, and configured to

deliver flowable agricultural product to a field. The agricultural implement also
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includes a storage tank configured to hold the flowable agricultural product, and to
provide the flowable agricultural product to the row units. In addition, the
agricultural implement includes a frame assembly coupled to the tool bar assembly,
and configured to support the storage tank. The frame assembly includes a pair of
longitudinal beams positioned on opposite lateral sides of the storage tank, and
multiple cross members extending between the pair of longitudinal beams. A
substantially flat upper surface of each cross member is secured to a lower surface of
each longitudinal beam, and each cross member is configured to support the storage
tank via contact between the substantially flat upper surface of the cross member and
a substantially flat lower surface of the storage tank such that the substantially flat

lower surface of the storage tank is positioned vertically below an upper surface of

cach longitudinal beam.

DRAWINGS

[0007]  These and other features, aspects, and advantages of the present invention

will become better understood when the following detailed description is read with

reterence to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0008] FIG. 1 is a perspective view of an embodiment of an agricultural implement

having a frame assembly configured to support a storage tank between longitudinal

beams;

[0009] FIG. 2 is a perspective view of an embodiment of a frame assembly and

storage tank that may be used within the agricultural implement of FIG. 1;

[0010}  FIG. 3 1s an exploded perspective view of the frame assembly and storage
tank of FIG. 2;

[0011]  FIG. 4 is a bottom perspective view of the storage tank of FIG. 2; and

[0012]  FIG. 5 is a cross-sectional view of the frame assembly and storage tank of
F1G. 2, taken along line 5-5.
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DETAILED DESCRIPTION

[0013] FIG. 1 is a perspective view of an embodiment of an agricultural implement
10 having a frame assembly configured to support a storage tank between longitudinal
beams. In the illustrated embodiment, the implement 10 is configured to be towed
along a direction of travel 12 by a work vehicle, such as a tractor or other prime
mover. The work vehicle may be coupled to the implement 10 by a hitch assembly
14, such as the illustrated “goose neck™ pull frame. As illustrated, the hitch assembly
14 1s coupled to a main frame assembly 16 of the implement 10 to facilitate towing of
the implement 10 in the direction of travel 12. In the illustrated embodiment, the
frame assembly 16 supports a storage tank 18 configured to house a flowable
agricultural product, such as liquid fertilizer. A pair of wheels 20 coupled to the
frame assembly 16 is configured to support the weight of the frame assembly 16, the
storage tank 18, and the flowable agricultural product, thereby enabling the

implement 10 to be towed across the filed.

[0014] The mmplement 10 1s configured to transfer the flowable agricultural
product from the storage tank 18 to multiple row units 22 of a tool bar assembly 24.
Each row unit 22 includes a ground engaging tool configured to break the soil,
thereby excavating a trench into the soil. An injection nozzle or knife (e.g.,
positioned behind the ground engaging tool) is configured to deposit flowable
agricultural product from the storage tank 18 into the trench formed by the ground

engaging tool. In certain embodiments, the penetration depth of the ground engaging

tools is adjustable to facilitate deposition of the agricultural product at a desired depth
beneath the soil surface. Accordingly, a flowable agricultural product, such as liquid
tertilizer, may be distributed throughout a field, either before or after planting, to

facilitate enhanced crop development.

[0015]  While the illustrated implement 10 includes 25 row units 22, it should be
appreciated that alternative implements may include more or fewer row units 22. In
addition, the number of row units and the spacing between row units may be
particularly selected to correspond to the arrangement of row units on respective

seeding or planting implements. For example, the implement 10 may include 25 row
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units 22 spaced 30 inches from one another. Accordingly, as the implement 10 is
towed across a field, the row units 22 deposit fertilizer in rows having 30-inch
spacing. After the fertilizer is applied, a seeding or planting implement (e.g., having
row units spaced 30 inches from one another) may deposit seeds between the rows of
fertilizer (e.g., at the approximate midpoint between rows), thereby facilitating
enhanced crop development. In addition, the implement 10 may be utilized to apply
fertilizer to previously planted seeds (e.g., via injecting fertilizer between rows of the

previously planted seeds).

[0016] As discussed in detail below, the frame assembly 16 is configured to
support the storage tank 18 between longitudinal beams of the frame assembly 16,
thereby reducing the center of gravity and increasing the stability of the implement
10. In certain embodiments, the frame assembly includes a pair of longitudinal beams
positioned on opposite lateral sides of the storage tank. The frame assembly also
Includes multiple cross members extending between the pair of longitudinal beams.
A substantially flat upper surface of each cross member is secured to a lower surface
of each longitudinal beam, and each cross member is configured to support the

storage tank via contact between the substantially flat upper surface of the cross

member and a substantially flat lower surface of the storage tank. In this
configuration, the substantially flat lower surface of the storage tank is positioned
vertically below an upper surface of each longitudinal beam, thereby providing an
implement having a lower center of gravity than an implement in which the storage
tank 1s mounted above the longitudinal beams. In addition, because the lower surface
of the storage tank is substantially flat, curved support members, which may be
utilized to support a substantially cylindrical tank (e.g., a tank having a substantially

circular or a substantially elliptical cross-section), are obviated, thereby reducing the

cost and complexity of the implement.

[0017]  FIG. 2 1s a perspective view of an embodiment of a frame assembly 16 and
storage tank 18 that may be used within the agricultural implement of FIG. 1. As
previously discussed, the frame assembly 16 supports a storage tank 18 configured to
house a flowable agricultural product, such as liquid fertilizer. The frame assembly

16 includes a first longitudinal beam 26 positioned outwardly from a first lateral side
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28 of the tank 18, and a second longitudinal beam 30 positioned outwardly from a
second lateral side 32 of the tank 18. Accordingly, the longitudinal beams 26 and 30
are positioned on opposite lateral sides of the storage tank 18. The frame assembly 16
also includes multiple cross members 34 extending between the first longitudinal
beam 26 and the second longitudinal beam 30. As discussed in detail below, each
cross member 34 is configured to support the storage tank via contact between a

substantially flat upper surface of the cross member and a substantially flat lower

surface of the storage tank.

[0018] In the illustrated embodiment, the storage tank 18 is secured to the cross
members by multiple mounting straps 36. As discussed in detail below, each
mounting strap 36 includes a first end secured to a respective cross member 34, a
second end secured to the respective cross member, and a body that extends around an
upper portion 38 of the storage tank 28 from the first end to the second end. In certain
embodiments, the first end and the second end of each mounting strap 36 are secured
to the substantially flat upper surface of the respective cross member by a fastener. In
such embodiments, the storage tank 18 may be removed from the frame assembly 16
by uncoupling the fasteners and the respective mounting straps 36, thereby enabling
the storage tank to be interchanged with another storage tank of a different

configuration (e.g., larger capacity, smaller capacity, additional internal

compartments, etc.).

[0019] As discussed in detail below, the substantially flat upper surface of each

cross member 34 is secured to a lower surface of each longitudinal beam. As a result,
the substantially flat lower surface of the storage tank is positioned vertically below
an upper surface of each longitudinal beam, thereby providing an implement having a
lower center of gravity than an implement in which the storage tank is mounted above
the longitudinal beams. In addition, because the lower surface of the storage tank is
substantially flat, curved support members, which may be utilized to support a
substantially cylindrical tank (e.g., a tank having a substantially circular or a

substantially elliptical cross-section), are obviated, thereby reducing the cost and

complexity of the implement.
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[0020] FIG. 3 is an exploded perspective view of the frame assembly 16 and
storage tank 18 of FIG. 2. As illustrated, each cross member 34 includes a
substantially flat upper surface 40 secured to a lower surface of each longitudinal
beam 26 and 30. In addition, each cross member 34 is configured to support the
storage tank 18 via contact between the substantially flat upper surface 40 of the cross
member 34 and a corresponding substantially flat lower surface 42 of the storage tank
18. Because the cross members 34 are secured to the lower surface of each
longitudinal beam 26 and 30, the substantially flat lower surface 42 of the storage
tank 18 is positioned vertically below an upper surface of each longitudinal beam.
Accordingly, a center of gravity of the implement may be lower than an implement
having a storage tank mounted above the longitudinal beams. While each cross
member 34 is oriented substantially perpendicular to the longitudinal beams 26 and 30
in the illustrated embodiment, it should be appreciated that alternative embodiments

may employ cross members angled relative to the longitudinal beams.

[0021] In the illustrated embodiment, the frame assembly 16 includes a central
longitudinal support assembly 44 coupled to a lower surface of each cross member 34.
The central longitudinal support assembly 44 is configured to provide additional
support to the cross members 34, thereby enhancing the strength of the frame
assembly 16. As illustrated, the central longitudinal support assembly 44 extends
from a first lateral beam 46 (e.g., positioned forward of the storage tank 18 along the
direction of travel) to a second lateral beam 48 (e.g., positioned rearward of the

storage tank 18 along the direction of travel). The first and second lateral beams 46
and 48, in turn, are coupled (e.g., via respective welded connections) to the first and
second longitudinal beams 26 and 30, thereby forming a box structure, which further

enhances the strength of the frame assembly 16.

(0022] As previously discussed, mounting straps 36 are employed to secure the
storage tank 18 to the cross members 34. As illustrated, each mounting strap 36
includes a first end 50 configured to be secured to a respective cross member 34, and
a second end 52 configured to be secured to the respective cross member 34. Each
mounting strap 36 also includes a body 54 configured to extend around the upper

portion 38 of the storage tank 18 from the first end 50 to the second end 52. In the



CA 02811653 2013-04-04

S0S77

illustrated embodiment, the storage tank 18 includes recesses 56 configured to
accommodate the mounting straps 36, and to block movement of the mounting straps

36 while the tank 18 is coupled to the frame assembly 16.

[0023]  To secure the storage tank 18 to the frame assembly 16, the substantially
flat lower surfaces 42 of the storage tank 18 are placed into contact with the
substantially flat upper surfaces 40 of the cross members 34. The mounting straps 36
are then disposed around the upper portion 38 of the storage tank 18 (e.g., placed
within the recesses 56), and the first and second ends 50 and 52 of each mounting
strap 36 are secured to a respective cross member 34. While the illustrated
embodiment includes four cross members 34 and four mounting straps 36 to secure
the storage tank 18 to the frame assembly 16, it should be appreciated that more or
fewer cross members 34 and mounting straps 36 may be utilized in other
embodiments. For example, certain embodiments may include 1, 2, 3, 4, 5, 6, or more
cross members 34 and a corresponding number of mounting straps 36. In further
embodiments, the storage tank 18 may be secured to the cross members 34 via

alternative connectors, such as brackets, clamps, and/or fasteners, for example.

[0024] FIG. 4 is a bottom perspective view of the storage tank 18 of FIG. 2. As
illustrated, the storage tank 18 includes a cylindrical body 58 (e.g., a body having a
substantially circular or a substantially elliptical cross-section), and multiple
rectangular extensions 60 extending from a lower portion of the body 58. In the

illustrated embodiment, the cylindrical body 58 and the rectangular extensions 60

form a continuous storage volume within the tank 18, thereby providing more storage

capacity than a substantially cylindrical tank. The rectangular extensions 60 also

form the substantially flat lower surfaces 42 of the storage tank 18. As previously
discussed, each substantially flat lower surface 42 is configured to contact a
substantially flat upper surface of a respective cross member, thereby enabling the
cross member to support the storage tank 18. In addition, each recess 56 extends
along opposite lateral sides of each rectangular extension 60 to facilitate passage of
the mounting straps 36 along the lateral sides of the tank 18. Because the lower
surfaces 42 of the storage tank 18 are substantially flat, curved support members,

which may be utilized to support a substantially cylindrical tank (e.g., a tank having a
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substantially circular or a substantially elliptical cross-section), are obviated, thereby

reducing the cost and complexity of the implement.

[0025] FIG. 5 is a cross-sectional view of the frame assembly 16 and storage tank
18 of FIG. 2, taken along line 5-5. As illustrated, the first longitudinal beam 26 i1s
positioned outwardly from the first lateral side 28 of the storage tank 18, and the
second longitudinal beam 30 is positioned outwardly from the second lateral side 32
of the storage tank 18. In addition, a cross member 34 extends between the first
longitudinal beam 26 and the second longitudinal beam 30. In the illustrated
embodiment, the substantially flat upper surface 40 of the cross member 34 is directly
coupled to a lower surface 62 of the first longitudinal beam 26, and directly coupled
to a lower surface 64 of the second longitudinal beam 30. For example, the upper
surface 40 of the cross member 34 may be coupled to the lower surface 62 of the first

longitudinal beam 26 and/or coupled to the lower surface 64 of the second

longitudinal beam 30 by a welded connection.

[0026] Furthermore, the cross member 34 is configured to support the storage tank
18 via contact between the substantially flat upper surface 40 of the cross member 34
and the substantially flat lower surface 42 of the storage tank 18. In this
configuration, the substantially flat lower surface 42 of the storage tank 18 is
positioned below an upper surface 66 of the first longitudinal beam 26 along a vertical
direction 70. The substantially flat lower surface 42 of the storage tank 18 is also
positioned below an upper surface 68 of the second longitudinal beam 30 along the
vertical direction 70. In the illustrated embodiment, the substantially flat lower
surface 42 of the storage tank 18 is substantially vertically level with the lower
surfaces 62 and 64 of the longitudinal beams 26 and 30. As a result of this

configuration, a center of gravity of the implement may be lower than an implement

having a storage tank mounted above the longitudinal beams.

[0027]  In the illustrated embodiment, the frame assembly 16 includes a central
longitudinal support assembly 44 coupled to the lower surface of the cross member

34. The central longitudinal support assembly 44 is configured to provide additional

support to the cross member 34, thereby enhancing the strength of the frame assembly
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16. In the illustrated embodiment, the longitudinal support assembly 44 includes two
longitudinal beams 72. However, it should be appreciated that the central longitudinal
support assembly 44 may include more or fewer longitudinal beams in alternative
embodiments. For example, in certain embodiment, the central longitudinal support
assembly 44 may include 1, 2, 3, 4, 5, 6, or more longitudinal beams. In further
embodiments, the central longitudinal support assembly 44 may be omitted (e.g., in

configurations employing a smaller capacity storage tank).

[0028]  Furthermore, the mounting strap 36 extends around the upper portion 38 of
the storage tank 18 to secure the storage tank 18 to the cross member 34. As
illustrated, the first end 50 of the mounting strap 36 is secured to the substantially tlat
upper surface 40 of the cross member 34 via a first fastener 74 (such as the illustrated
bolt). In addition, the second end 52 of the mounting strap 36 is secured to the
substantially flat upper surface 40 of the cross member 34 via a second fastener 74.
With the fasteners secured, contact between the body 54 of the mounting strap 36 and
the upper portion 38 of the storage tank 18 secures the storage tank 18 to the tframe
assembly 16. Because the lower surface 42 of the storage tank 18 is substantially tlat,
curved support members, which may be utilized to support a substantially cylindrical
tank (e.g., a tank having a substantially circular or a substantially elliptical cross-

section), are obviated, thereby reducing the cost and complexity of the implement.

[0029] While only certain features of the invention have been illustrated and

described herein, many modifications and changes will occur to those skilled in the

art. It is, therefore, to be understood that the appended claims are intended to cover

all such modifications and changes as fall within the true spirit of the invention.

10
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CLAIMS:

1. An agricultural implement, comprising:

a frame assembly configured to support a storage tank, wherein the frame
assembly comprises a pair of longitudinal beams positioned on opposite lateral sides
of the storage tank, and a plurality of cross members extending between the pair of
longitudinal beams, wherein a substantially flat upper surface of each cross member is

secured to a lower surface of each longitudinal beam, and each cross member is
configured to support the storage tank via contact between the substantially flat upper
surface of the cross member and a substantially flat lower surface of the storage tank
such that the substantially flat lower surface of the storage tank is positioned

vertically below an upper surface of each longitudinal beam.

2. The agricultural implement of claim 1, wherein the substantially flat
upper surface of each cross member is directly coupled to the lower surface of each

longitudinal beam.

3. The agricultural implement of claim 2, wherein the substantially flat
upper surface of each cross member is directly coupled to the lower surface of each

longitudinal beam by a welded connection.

4. The agricultural implement of claim 1, wherein each cross member is

oriented substantially perpendicular to the pair of longitudinal beams.

5. The agricultural implement of claim 1, wherein the plurality of cross
members 1s configured to position the substantially flat lower surface of the storage

tank substantially vertically level with the lower surface of each longitudinal beam.

6. The agricultural implement of claim 1, comprising a plurality of
mounting straps configured to secure the storage tank to the plurality of cross
members, wherein each mounting strap includes a first end secured to a respective

cross member, a second end secured to the respective cross member, and a body that

11



CA 02811653 2013-04-04

S0577

extends around an upper portion of the storage tank from the first end to the second

end.

7. The agricultural implement of claim 6, wherein the first end and the

second end of each mounting strap are secured to the substantially flat upper surface

of the respective cross member.

8. The agricultural implement of claim 1, wherein the storage tank
comprises a plurality of substantially flat lower surfaces, and each substantially flat

lower surface is configured to align with a respective cross member.

9. The agricultural implement of claim 1, comprising a central

longitudinal support assembly coupled to a lower surface of each cross member, and

configured to support the plurality of cross members.

10.  The agricultural implement of claim 1, wherein the storage tank is

configured to hold flowable agricultural product, and to provide the flowable

agricultural product to a plurality of row units.

11.  An agricultural implement, comprising:
a storage tank configured to hold flowable agricultural product;

a frame assembly configured to support the storage tank, wherein the frame

assembly comprises:

a first longitudinal beam positioned outwardly from a first lateral side

of the storage tank;

a second longitudinal beam positioned outwardly from a second lateral

side of the storage tank, opposite the first lateral side; and

a plurality of cross members extending substantially perpendicularly
between the first longitudinal beam and the second longitudinal beam, wherein a
substantially flat upper surface of each cross member is secured to a lower surface of
each longitudinal beam, and each cross member is configured to support the storage

tank via contact between the substantially flat upper surface of the cross member and

12
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a substantially flat lower surface of the storage tank such that the substantially flat
lower surface of the storage tank is positioned vertically below an upper surface of

each longitudinal beam.

12.  The agricultural implement of claim 11, wherein the substantially flat

upper surface of each cross member is directly coupled to the lower surface of each

longitudinal beam.

13.  The agricultural implement of claim 11, wherein the plurality of cross
members is configured to position the substantially flat lower surface of the storage

tank substantially vertically level with the lower surface of each longitudinal beam.

14.  The agricultural implement of claim 11, comprising a plurality of
mounting straps configured to secure the storage tank to the plurality of cross
members, wherein each mounting strap includes a first end secured to a respective
cross member, a second end secured to the respective cross member, and a body that

extends around an upper portion of the storage tank from the first end to the second

end.

15. The agricultural implement of claim 11, comprising a central
longitudinal support assembly coupled to a lower surface of each cross member, and

configured to support the plurality of cross members.

16.  An agricultural implement, comprising:

a tool bar assembly;

a plurality of row units coupled to the tool bar assembly, and configured to

deliver flowable agricultural product to a field;

a storage tank configured to hold the flowable agricultural product, and to
provide the flowable agricultural product to the plurality of row units; and

a frame assembly coupled to the tool bar assembly, and configured to support
the storage tank, wherein the frame assembly comprises a pair of longitudinal beams

positioned on opposite lateral sides of the storage tank, and a plurality of cross

13
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members extending between the pair of longitudinal beams, wherein a substantially
flat upper surface of each cross member is secured to a lower surface of each
longitudinal beam, and each cross member is configured to support the storage tank
via contact between the substantially flat upper surface of the cross member and a
substantially flat lower surface of the storage tank such that the substantially flat

lower surface of the storage tank is positioned vertically below an upper surface of

each longitudinal beam.

17.  The agricultural implement of claim 16, wherein the substantially flat

upper surface of each cross member is directly coupled to the lower surface of each

longitudinal beam by a welded connection.

18.  The agricultural implement of claim 16, wherein each cross member is

oriented substantially perpendicular to the pair of longitudinal beams.

19.  The agricultural implement of claim 16, comprising a plurality of
mounting straps configured to secure the storage tank to the plurality of cross
members, wherein each mounting strap includes a first end secured to a respective
cross member, a second end secured to the respective cross member, and a body that

extends around an upper portion of the storage tank from the first end to the second

end.

20.  The agricultural implement of claim 16, comprising a central

longitudinal support assembly coupled to a lower surface of each cross member, and

configured to support the plurality of cross members.

14
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