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BOOM HEIGHT SENSOR SYSTEMS,
METHODS AND APPARATUS

BACKGROUND

[0001] When applying liquid products to crops in field,
such as fertilizers, herbicides, pesticides and the like, using
a liquid applicator, such as a sprayer or dribble applicator, it
is desirable to maintain the boom and associated drop
assemblies coupled thereto at a desired height above the
ground surface. If the boom is too low, damage to the crop,
or damage to the drop assemblies or other equipment
attached to the boom may occur. Additionally, proper cov-
erage of the liquid product to the crop (if spraying) may not
be achieved. Likewise, if the boom is too high, excess drift
of the liquid product may occur (if spraying) or if using a
dribble applicator, the liquid may not be placed where
desired. Boom height control systems are utilized to mea-
sure and control boom height during application of agricul-
tural materials. The operator establishes a target height and
the height control system makes adjustments to the boom to
maintain the target height. Accordingly, there is a need for
an improved boom height sensing system that accurately
detects the height of the boom (or equipment supported
below the boom) relative to the ground and to automatically
adjust the boom height based on the detected height.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] FIG. 1 is a perspective view of an embodiment of
a liquid applicator.

[0003] FIG. 2 is an enlarged perspective view of an
embodiment of one of the drop assemblies of the liquid
applicator of FIG. 1.

[0004] FIG. 3 is a schematic view of a boom having a
plurality of height sensor assemblies.

[0005] FIG. 4 is a schematic block diagram of a height
control system.
[0006] FIG. 5 is a side elevation view of an embodiment

of a height sensor assembly disposed on a drop assembly.
[0007] FIG. 6 is a side elevation view of another embodi-
ment of a height sensor assembly disposed on a drop
assembly.

[0008] FIG. 7 is a side elevation view of another embodi-
ment of a height sensor assembly disposed on a drop
assembly with a vertical pivot assembly for the ground
engaging arm showing the arm positioned when the vehicle
is traveling in a generally straight forward position.

[0009] FIG. 7A is a top plan view of the height sensor
assembly of FIG. 7.

[0010] FIGS. 8 and 8A are top plan views of the height
sensor of FIG. 7, but showing the arm pivoted about the
vertical pivot assembly to either side representing the posi-
tion of the arm if the vehicle is turning or traveling along a
curve.

[0011] FIG. 9 is a side elevation view of the height sensor
assembly of FIG. 7, but showing the arm pivoted about the
vertical pivot assembly representing the position of the arm
if the vehicle is moving in reverse.

[0012] FIGS. 9A and 9B are top plan views of the height
sensor of FIG. 9, but showing the arm pivoted about the
vertical pivot assembly to either side representing the posi-
tion of the arm if the vehicle is turning while reversing.
[0013] FIG.10is a side elevation view of another embodi-
ment of a non-contact height sensor assembly.
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[0014] FIG. 11 is a schematic diagram of another embodi-
ment of a height control system for retrofitting an existing
height control system.

[0015] FIG. 12 is a side elevation view of an embodiment
of a height sensor assembly including an embodiment of a
breakaway sensor assembly.

[0016] FIG. 13 a schematic diagram of yet another
embodiment of a height control system comprising one or
more breakaway sensors.

[0017] FIG. 14 schematically illustrates an embodiment of
a method for controlling a height control system.

DESCRIPTION

[0018] Referring now to the drawings wherein like refer-
ence numerals designate the same or corresponding parts
throughout the several views, FIG. 1 is a perspective view of
an illustrative embodiment of liquid applicator implement
10, such as disclosed in U.S. Patent Publication No.
US2017/0049043 (the ’043 Publication), incorporated
herein by reference in its entirety. The liquid applicator
implement 10 includes a vehicle 12 carrying a liquid storage
tank 15 and a boom 16, along which a plurality of drop
assemblies 18 are laterally spaced. It should be appreciated
that the term “drop assemblies” as used herein refers to any
structure that extends below the boom 16 for delivering
liquid product to the crops, or to the soil. It should also be
appreciated that while the liquid applicator implement 10 is
depicted as a self-propelled implement in FIG. 1, the liquid
applicator implement 10 may be attached to a tractor via a
three point hitch (not shown) or the liquid applicator imple-
ment 10 may be a towed implement that is pulled behind a
tractor (not shown).

[0019] One or more distribution hoses 19 communicate
liquid product from the liquid storage tank 15 on the vehicle
to each of the drop assemblies 18 disposed along the boom
16. Any type and number of suitable distribution hoses 19
may be utilized and any type of suitable pumping mecha-
nism (not shown) may be employed to communicate the
liquid product from the tank 15 to the distribution hoses 19,
and thereby, to the drop assemblies 18.

[0020] The boom 16 may be of any desired length, such as
60 feet, 90 feet, and 100 feet lengths, as non-limiting
examples. The boom 16 may also have any suitable struc-
tural configuration, such as a single beam, multiple beams,
truss configurations, or combinations thereof. Additionally,
rather than the boom 16 being mounted at the rear of the
vehicle 12 as shown in FIG. 1, the boom 16 may be attached
at front of the vehicle 12.

[0021] The boom 16 may be mounted to the vehicle 12 in
such a way as to be vertically adjustable with respect to the
vehicle 12 and the ground surface. The boom 16 may also be
configured to allow sections of the boom to be folded
upwardly and/or rearwardly. For example, as illustrated in
FIG. 1, the boom 16 may include a center section 16A, that
is mounted to the vehicle 12, and with left and right wing
sections 16B, 16C respectively on either end of the center
section 16 A connected at respective left and right joints 17 A,
17B. The center section 16 A and left and right wing sections
16B, 16C may be vertically adjustable as a unit with respect
to the vehicle or the center section 16A and the left and right
wing sections 16B, 16C may be independently vertically
adjustable with respect to each other and the vehicle 12.
Each of the left and right wing section 16B, 16C may pivot
rearwardly with respect to the center section 16A about the
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respective joints 17A, 17B. Alternatively, the joints 17A,
17B may be oriented and configured to allow the respective
left and right wing sections 16B, 16C to pivot upwardly with
respect to the center section 16A. Having foldable boom
sections allows for space-efficient storing of the implement
10 and for easier transport when traveling between fields.
Additionally, foldable boom sections, permits the left and
right wing sections 16B, 16C to be moved to avoid injuring
or damaging standing crops when turning at the ends of the
field. It should be appreciated that the boom 16 may have
any number of sections such as one, two, four, five or more
sections as desired with corresponding joints between sec-
tions.

[0022] FIG. 2 is an enlarged perspective view of an
embodiment of one of the drop assemblies 18. In this
embodiment, the drop assembly includes a base unit 20 that
is supported at a lower end of a riser 22 which is supported
from and extends below the boom 16. The risers 22 may be
rigid or flexible such that the riser may bend or flex. The
drop assembly 18 includes a drop hose 26 that connects to
the distribution hose 19. The drop hose 26 may split into
separate lines toward the base unit 20 and the lines may
diverge outwardly and rearwardly terminating into two or
more laterally spaced dribble hoses 26A, 26B. As disclosed
in the *043 Publication, the riser 22 may support one or more
spray nozzles (not shown) for spraying liquid product onto
the crops in one or more directions while the dribble hoses
26A, 26B dribble liquid product as a low pressure continu-
ous stream directly onto the soil adjacent to the crop rows
over the rhizosphere of the plants.

[0023] The drop assemblies 18 may be coupled to the
boom 16 using any suitable mounting mechanism 24 to
allow the drop assemblies 18 to be adjustably, laterally
spaced between the crop rows according to the row spacing
at with the crops are planted which may vary from 15 to 48
inch spacings. Additionally, the drop assemblies 18 may be
mounted using any suitable mounting mechanism 24 to
allow the riser 22 and thus the drop assemblies 18 to be
vertically adjustable with respect to the boom 16 to vary the
distance the drop assemblies 18 extend below the boom 16.
Various mounting mechanisms 24 for coupling the drop
assemblies 18 to the boom 16 are disclosed in the *043
Publication, previously incorporated by reference. The
mounting mechanism 24 for coupling the drop assemblies
18 to the boom 16 may also comprise a break-away mount-
ing mechanism, such as disclosed in U.S. Publication No.
US2017/0118908, incorporated herein by reference in its
entirety, configured to allow the drop assemblies 18 to
deflect or pivot rearwardly from a normal, substantially
vertical, operating orientation upon encountering an obstruc-
tion in the field as the vehicle 12 advances in the forward
direction of travel and to return again from the deflected
position to the normal substantially vertical operating ori-
entation when the drop assembly passes the obstruction.

[0024] FIG. 3 is a schematic representation of the boom 16
with a plurality of height sensor assemblies 100 (identified
by reference numbers 100A, 100B, 100C) disposed laterally
along the length of the boom. It should be appreciated that,
although three height sensor assemblies are shown in FIG.
3, any number of height sensor assemblies 100 may be
utilized, such as one, two, four, five or more height sensor
assemblies. As described in more detail later, each height
sensor assembly 100 is directly coupled with a correspond-
ing drop assembly 18. The height sensor assembly may
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include a ground engaging arm 102 and a displacement
sensor 104 (see also FIG. 5). The arm 102 pivots or moves
as the elevation of the ground varies as the vehicle 12
advances through the field with respect to the drop assembly
18 or the boom 16 and/or portions thereof (e.g., sections
16A-16C). The movement of the arm 102 is detected by the
displacement sensor 104. In alternative embodiments, the
plurality of height sensor assemblies 100 may be coupled
directly to the boom 16 or other component of the liquid
applicator 10 to provide an indication of distance between
the boom 16 and the ground G.

[0025] Regardless of the number utilized, the arm 102 of
the height sensor assemblies 100 may be positioned to
contact the ground G during operation to provide a signal
indicative of the height of the boom 16 (or a portion thereof)
relative to the ground G. In the particular embodiment
illustrated in FIG. 3, sensor assembly 100 A provides a signal
indicative of a height H-A of the center boom section 16A
relative to the ground G, sensor assembly 100B provides a
signal indicative of a height H-B of left boom section 16B
relative to the ground G and sensor assembly 100C provides
a signal indicative of a height H-C of the right boom section
16C relative to the ground G. The heights H-A, H-B and
H-C as illustrated in FIG. 3 are calculated from a lowermost
portion of each of the boom sections 16A-16C, although
other positions of the boom 16 may be used to calculate the
heights H. In the embodiment illustrated, the lowermost
portion of the boom sections 16A-16C are illustrated as
planes P-A, P-B and P-C, representing a lower plane of each
of the boom sections 16A-16C, respectively. It will be
appreciated that, during operation, planes P-A, P-B and P-C
may not necessarily be co-planar and may not necessarily be
parallel to one another.

[0026] FIG. 4 is a block diagram of one embodiment of a
height control system 50-1 for the boom 16. Signals from
each of the height sensor assemblies 100A-100C are com-
municated to the height control system 50-1 so as to adjust
the height of the boom 16 and/or adjust the height of each
of the boom sections 16A-16C. In particular, the height
control system 50-1 includes a controller 52 and a hydraulic
control assembly 54 to adjust the boom 16 and/or individual
boom sections 16 A-16C. The controller 52 receives signals
indicative of height from the height sensor assemblies 100A,
100B, 100C, which signals correspond to distances indica-
tive of heights H-A, H-B, H-C, respectively. The controller
52 receives the signals from the height sensor assemblies
100A-100C and in response sends a message to hydraulic
control assembly 54.

[0027] The hydraulic control assembly 54 operates to
communicate a desired control signal to one or more cor-
responding adjustment mechanisms 58, identified as center
adjustment mechanism 58A, left adjustment mechanism
58B and right adjustment mechanism 58C, so as to adjust the
height of the boom 16 and/or each of the boom sections
16A-16C. In one embodiment, the center adjustment mecha-
nism 58A moves each of the sections 16A-16C vertically
with respect to the vehicle 12, while the left adjustment
mechanism 58B adjusts the left boom section 16B and the
right adjustment mechanism 58C adjust the right boom
section 16C, with respect to the center boom section 16A.
The center adjustment mechanisms 58A may comprise a
hydraulic actuator coupled between a frame of the vehicle
12 and the center section 16A. The left adjustment mecha-
nism 58B may comprise a hydraulic actuator coupled
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between the center section 16A and the left wing section
16B. The right adjustment mechanism 58C may comprise a
hydraulic actuator coupled between the center section 16A
and the right wing section 16C.

[0028] FIG. 11, is a block diagram of another embodiment
of a height control system 50-2 that may be used to retrofit
an existing height control system on a vehicle, such as an
original equipment manufacturer’s (OEM’s) height control
system or previously installed aftermarket height control
system, a remote height control system, etc. (hereafter
collectively referred to as an “OEM height control system”
for simplicity and designated by reference number 90. The
OEM height control system 90 includes its own controller
(hereafter referred to as an “OEM controller” designated by
reference number 92) which is in communication with its
own height sensors (hereinafter referred to as “OEM height
sensors” designated by reference number 96). As in the
previous embodiment of the height control system 50-1
described in connection with FIG. 4, the height control
system 50-2 includes a controller 52 and a hydraulic control
assembly 54 to adjust the boom 16 and/or individual boom
sections 16A-16C via corresponding height adjustment
mechanisms 58A, 58B, 58C. The controller 52 (or one or
more height sensor assemblies 100 and/or another compo-
nent thereof) is in data communication with the OEM
controller 92 (or other component). The height control
system 50-2 is configured to communicate its raw height
measurements and/or processed height measurements to the
OEM controller 92 which is in data communication with
hydraulic control assembly 54. The height measurements of
the height control system 50-2 are then used by the OEM
height control system 90 to generate command signals for
communication to the hydraulic control assembly 54. In
some embodiments, the controller 52 (or other component of
the system 50-2) is configured to modify height measure-
ments from the height sensor assemblies 100 such that the
height measurements correspond to height measurements
that would have been made by the OEM sensors 96. For
example, in some embodiments one or more of the OEM
sensors 96 may be disposed at a height offset HO above the
height sensor assemblies 100 and/or the ground surface G.
In such embodiments, the controller 52 adds the height offset
HO to the height measurements of the height sensor assem-
blies 100 to generate a processed height measurement and
then communicates the processed height measurement to the
OEM controller 92, e.g., for use in commanding the hydrau-
lic control assembly 54.

[0029] FIG. 5 is a schematic side view of an embodiment
of a height sensor assembly 100 connected with a drop
assembly 18. In particular, the height sensor assembly 100
is directly coupled with the base unit 20 of the drop
assembly 18 through a bracket 110. The displacement sensor
104 is coupled with the bracket 110 and is further connected
with the ground engaging arm 102 that is rotationally
coupled to the bracket 110. The arm 102 pivots with respect
to the bracket 110 about an axis X and as indicated by arrow
111 as the ground elevation changes with respect to the base
unit 20 or bracket 110. The leading edge 112 of the arm 102
may be curved so as to minimize drag against the ground.
The arm 102 may be made of a metal (e.g., steel), a
composite material or other wear resistant material so as to
withstand prolonged contact with the ground during opera-
tion of the liquid applicator 10. In this embodiment, the
displacement sensor 104 may be a rotation sensor, that
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senses or detects relative movement of the arm 102 with
respect to the bracket 110 about axis X. Examples of
rotational sensors include, but are not limited to, optical
sensors, potentiometers and Hall effect sensors.

[0030] Regardless of the type of displacement sensor used,
the arm 102 serves as a feeler that includes a leading edge
112 positioned to extend below the base unit 20 and which
contacts or engages the ground as the vehicle advances in the
forward direction of travel F. The ground contact with the
leading edge 112 of the arm 102 is translated to rotational
movement of the arm 102 about axis X. This rotational
movement is sensed by the displacement sensor 104, which
generates a signal (e.g., a voltage magnitude) that is sent to
the controller 52. Since the rotational movement in this
embodiment is indicative of a height of the base assembly 20
relative to the ground, the controller 52 can be calibrated to
convert the signal magnitude from the displacement sensor
104 to the height of the boom 16 and/or corresponding boom
sections 16 A-16C relative to the ground. The controller 52,
in one embodiment, is CAN-enabled and can send a corre-
sponding message to the hydraulic control assembly 54 as
desired to modify the height of the boom 16 and or the boom
sections 16A-16C.

[0031] FIG. 6 illustrates an embodiment of an alternative
height sensor assembly 200 mounted to a drop assembly 18.
The height sensor assembly 200 includes a ground engaging
arm 202 that is coupled via a bracket 210 to the base unit 20
of'the drop assembly 18, but in this embodiment, the ground
engaging arm 202 is displaced linearly (i.e., vertically) with
respect to the base unit 20 of the drop assembly 18 rather
than being rotationally displaced as described in connection
with the embodiment of FIG. 5. The arm 202 may be curved
rearwardly with a leading edge 212. Accordingly, in this
embodiment a linear displacement sensor 204 senses or
detects the linear movement of the arm 202 in a direction
indicated by arrow 211 as the ground elevation changes with
respect to the base unit 20 or bracket 210. This linear
movement is sensed by the linear displacement sensor 204,
which generates a signal (e.g., a voltage magnitude) that is
sent to the controller 52. Since the linear movement in this
embodiment is indicative of a height of the base assembly 20
relative to the ground, the controller 52 can be calibrated to
convert the signal magnitude from the displacement sensor
204 to the height of the boom 16 and/or corresponding boom
sections 16A-16C relative to the ground.

[0032] FIGS. 7-9B illustrate another embodiment of a
height sensor assembly 400 mounted to a drop assembly 18.
Referring to FIG. 7, the sensor assembly 400 is illustrated as
being mounted to a base unit 20 of the drop assembly 18.
The height sensor assembly 400 includes a ground engaging
arm 402 having a leading edge 412 positioned to extend
below the base assembly 20. The arm 402 is pivotally
coupled to a bracket 410 for pivoting about a generally
horizontal axis X. A displacement sensor 404 (e.g., a rota-
tional sensor such as an optical sensor, potentiometer, Hall
effect sensor, etc.) is configured to detect or sense rotational
displacement of the arm 402 about the horizontal axis X.
[0033] The height sensor assembly 400 may also be piv-
otally coupled to the base unit 20 via a pivot assembly 440
having a pin, rod or the like 442 defining a generally vertical
pivot axis Y about which the arm 402 is able to pivot or
rotate during operation. FIGS. 7 and 7A are side elevation
and top plan views, respectively, of the height sensor assem-
bly 400 showing the arm 402 in a first position (which is the
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normal or average position) when the vehicle is traveling in
a generally straight forward direction of travel F. As the
vehicle 12 travels around a curve turning to the right as
represented by the forward direction of travel F in FIG. 8,
the arm 402 will tend to rotate in the opposite direction of
the turn (i.e., to the left in FIG. 8) about the vertical pin 442
of the pivot assembly 440. Similarly, as the vehicle 12
travels around a curve turning to the left as represented by
the forward direction of travel F in FIG. 8 A, the arm 402 will
tend to rotate in the opposite direction of the turn (i.e., to the
right left in FIG. 8A) about the vertical pin 442 of the pivot
assembly 440. As shown in FIG. 9, which is the same side
elevation view as in FIG. 7, but with the arrow R indicating
the reverse direction, the arm 402 will rotate about the
vertical pin 442 of the pivot assembly 440, such that it in the
opposite direction. Likewise, as shown in the top plan views
of FIGS. 9A and 9B, if the vehicle is reversing while turning
in either direction as indicated by the arrow R, the arm 402
will rotate about the vertical pin 442 of the pivot assembly
440, in the opposite direction.

[0034] FIG. 10 illustrates another embodiment of a height
sensor assembly 500 in the form of a non-contact sensor,
such as an optical sensor, thermal sensor, acoustic sensor,
ultrasonic sensor, reflectivity sensor, or other type of non-
tactile proximity sensor, which is mounted to drop assembly
18 and disposed to sense (e.g., determine, detect, estimate,
generate a signal corresponding to) a proximity with the
ground G. The non-contact sensor 500 is mounted to and/or
supported on the base unit 20 (e.g., on a front side, rear side,
bottom side or top side thereof) and in some embodiments
is additionally or alternatively mounted to and/or supported
on the riser 22.

[0035] It should be appreciated that, although FIGS. 3 and
11 refer to the height sensor assemblies by reference number
100, any of the other height sensor embodiments 200, 400,
500 may be utilized.

[0036] Referring to FIG. 12, an embodiment of a drop
assembly 18 is illustrated substantially the same as the drop
assembly in FIG. 5, but including a breakaway assembly
600. In this embodiment, the drop assembly 18 is pivotally
coupled at a pivot 23 to the boom 16. A bracket 610 or other
structure is supported by the boom 16. A breakaway sensor
622 (e.g., Hall-effect sensor or other proximity sensor, etc.)
is supported on the bracket 610 or optionally otherwise
supported by the boom 16. A contact 624 (e.g., metal plate,
etc.) is provided on the drop assembly 18 and disposed to be
detected by the breakaway sensor 622 when the drop assem-
bly 18 is in the normal, substantially vertical operating
orientation as shown in FIG. 12. When the drop assembly
“breaks away” (i.e., pivots rearwardly about the pivot 23 as
shown in dashed lines) from its normal, substantially verti-
cal operating orientation (e.g., upon encountering the ground
surface, rocks or other obstructions) the breakaway sensor
generates a modified signal associated with a breakaway
event.

[0037] In some embodiments, one or more springs (not
shown) such as a torsion spring or tension spring is disposed
to resiliently return the drop assembly 18 to its normal,
substantially vertical operating orientation after the obstruc-
tion is passed.

[0038] Insome embodiments, a magnet 612 is provided on
the bracket 610 or the drop assembly 18 and is disposed to
magnetically attach to a magnetic contact 614 (e.g., metal
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plate, etc.) or other structure in order releasably retain the
drop assembly in the normal, substantially vertical operating
orientation.

[0039] In various embodiments, one, all or a plurality of
drop assemblies 18 along the length of boom 16 may include
a breakaway assembly 600 or other breakaway sensor.
[0040] Referring to FIG. 13, another embodiment of a
height control system 50-3 is schematically illustrated
including one or more breakaway sensors 622. Each break-
away sensor 622 is in data communication with the control-
ler 52. The system 50-3 may include an OEM controller 92
which controls the hydraulic control assembly 54; in other
embodiments, the controller 52 controls the hydraulic con-
trol assembly 54.

[0041] Referring to FIG. 14, an embodiment of a method
700 for controlling the height control system 50-3 (or other
height control system embodiment) is illustrated. At step
710 the system 50-3 detects a breakaway event (e.g., a
breakaway sensor detects that the associated drop assembly
18 is in an at least partially raised and/or breakaway posi-
tion). At step 720 the system 50-3 determines whether the
system is in a manual or automatic mode (e.g., based on a
prior user input).

[0042] In the manual mode, at step 730 the system 50-3
may warn the operator (e.g., visually, audibly, etc.) of a
breakaway event. At step 735 the system 50-3 may override
a manual operator command (e.g., a command to raise or
lower the boom) due to the breakaway event. At step 737,
the system 50-3 may raise the boom in order to resolve the
breakaway event (e.g., allowing the drop assembly to return
the drop assembly 18 to the lowered or normal, substantially
vertical operating orientation).

[0043] Inthe automatic mode, at step 740 the system 50-3
may mark data (e.g., height data, application data, etc.)
gathered after the breakaway event as invalid (e.g., non-
trusted, not to be used in further calculations, etc.). At step
745 the system 50-3 may provide altered height data (e.g.,
data offset from the measured height data provided by the
height sensor associated with the same drop assembly as the
breakaway sensor reporting the breakaway event) to the
controller (e.g., OEM controller or other controller used to
control the height of the boom). At step 757, the system 50-3
may adjust the altered height data over time. For example,
in some embodiments, the system applies an initial offset to
the height data which is slowly increased over time. In some
examples, as a result the system raises the boom by a small
increment and then by progressively increased increments.
[0044] At step 750, the system 50-3 may detect resumed
contact of the breakaway sensor (e.g., resolution of the
breakaway event which may indicate that the drop assembly
is lowered or in the normal, substantially vertical operating
orientation). At step 760, the system 50-3 returns to normal
operation.

[0045] Various modifications to the embodiments and the
general principles and features of the apparatus, systems and
methods described herein will be readily apparent to those of
skill in the art. Thus, the foregoing disclosure is not to be
limited to the embodiments of the apparatus, systems and
methods described herein and illustrated in the drawing
figures, and should be interpreted broadly to include all
variations and modifications coming within the scope of the
appended claims and their legal equivalents.

1. A liquid applicator implement for applying a liquid
product to an agricultural field, comprising:
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a boom operably supported from a vehicle, the boom
having a working position and a folded position,
wherein in the working position, the boom extends
transverse to a direction of travel of the vehicle such
that the boom has a first outer end and a second outer
end, each laterally outward from a centerline of the
vehicle;

a plurality of drop assemblies spaced along the boom
between the first outer end and the second outer end of
the boom, each of the plurality of drop assemblies
including:

a riser having an upper end and a lower end, the lower
end extending downwardly from the boom toward
the ground surface;

a base unit supported at the lower end of the riser, the
base unit supporting at least one tube, the at least one
tube having an inlet end and an outlet end, the inlet
end in fluid communication with a liquid product
source, the outlet end delivering the liquid product to
the ground surface;

wherein the base unit of at least one of the plurality of
drop assemblies supports a height sensor assembly, the
height sensor assembly including:

a pivot assembly pivotally supported from the base unit
about a generally vertical pivot axis;

a ground engaging arm pivotally supported from the
pivot assembly about a generally horizontal pivot
axis, the ground engaging arm having a leading edge
extending below the base unit and in engagement
with the ground surface when the boom is in the
working position, whereby as a distance between the
base unit and the ground surface changes as the
liquid applicator implement traverses the field, the
ground engaging arm rotates about the generally
horizontal axis;

a rotation sensor disposed to detect rotational move-
ment of the ground engaging arm about the generally
horizontal axis, the rotation sensor generating a
height signal indicative of a distance between the
base unit and the ground surface;

wherein, when the implement moves in a forward
direction of travel, the pivot assembly pivots about
the vertical axis such that the leading edge of the
ground engaging arm is oriented toward the forward
direction of travel;

wherein, when the implement moves in a reverse in
direction of travel, the pivot assembly pivots about
the vertical axis such that the leading edge of the
ground engaging arm is oriented toward the reverse
direction of travel;

a controller responsive to the generated height signal to
actuate a boom height adjustment mechanism to raise
the boom relative to the ground surface upon the
generated height signal indicating a distance to the
ground surface below the base unit is less than a
predetermined distance.

2. The liquid applicator implement of claim 1, wherein the
at least one drop assembly that includes the height sensor
assembly includes a breakaway assembly, the breakaway
assembly pivotally coupling the riser of the at least one drop
assembly to the boom such that the riser of the at least one
drop assembly is movable between a normal operating
position and a breakaway position, wherein in the normal
operating position, the riser is substantially vertically ori-
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ented and wherein in the breakaway position, the lower end
of the riser is pivoted rearwardly relative to the normal
operating position.

3. The liquid applicator implement of claim 2, wherein the
breakaway assembly includes a breakaway sensor, the
breakaway sensor disposed to generate a breakaway signal
upon a breakaway event, the breakaway event occurring
when the riser moves from the normal operating position to
the breakaway position, the breakaway sensor in communi-
cation with the controller, and wherein the controller is
responsive to the generated breakaway signal to cause at
least one of: (i) a warning signal to an operator that a
breakaway event occurred; (ii) actuation of the boom height
adjustment mechanism to raise the boom relative to the
ground surface; and (iii) record an occurrence of a break-
away event.

4. The liquid applicator implement of claim 1, wherein the
boom includes a center boom section, a first wing section
and a second wing section, and wherein the plurality of drop
assemblies are spaced along the center boom section, the
first wing section and the second wing section.

5. The liquid applicator implement of claim 4, wherein at
least one of the plurality of drop assemblies of the center
boom section includes a center height sensor assembly
according to the height sensor assembly of claim 1, wherein
at least one of the plurality of drop assemblies of the first
wing section includes a first wing height sensor assembly
according to the height sensor assembly of claim 1, and
wherein at least one of the plurality of drop assemblies of the
second wing section includes a second wing height sensor
assembly according to the height sensor assembly of claim
1, the rotation sensor of the center height sensor assembly
generating a center height signal indicative of a distance
between the base unit of the drop assembly of the center
boom section and the ground surface, the rotation sensor of
the first wing height sensor assembly generating a first wing
height signal indicative of a distance between the base unit
of'the drop assembly of the first wing section and the ground
surface, the rotation sensor of the second wing height sensor
assembly generating a second wing height signal indicative
of a distance between the base unit of the drop assembly of
the second wing section and the ground surface;

wherein the controller is responsive to the generated

center height signal, the generated first wing height
signal and the generated second wing height signal to
actuate the boom height adjustment mechanism to raise
the boom relative to the ground surface upon any one
of the generated center height signal, the generated first
wing height signal and the generated second wing
height signal indicating a distance to the ground surface
below the base unit of the drop assembly of the center
boom section, first wing section or second wing section
is less than a predetermined distance.

6. The liquid applicator implement of claim 5, wherein the
boom height adjustment mechanism includes a center height
adjustment mechanism, a first wing height adjustment
mechanism and a second wing adjustment mechanism;

wherein the controller is responsive to the generated

center height signal to actuate the center height adjust-
ment mechanism to raise the center boom section
relative to the ground surface upon the generated center
height signal indicating a distance to the ground surface
below the base unit of the center boom section is less
than a predetermined distance;
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wherein the controller is responsive to the generated first
wing height signal to actuate the first wing height
adjustment mechanism to raise the first wing section
relative to the ground surface upon the generated first
wing height signal indicating a distance to the ground
surface below the base unit of the first wing section is
less than a predetermined distance;

wherein the controller is responsive to the generated

second wing height signal to actuate the second wing
height adjustment mechanism to raise the second wing
section relative to the ground surface upon the gener-
ated second wing height signal indicating a distance to
the ground surface below the base unit of the second
wing section is less than a predetermined distance.

7. The liquid applicator of claim 1, wherein the at least
one tube includes a first tube and a second tube supported
from the base unit, wherein the outlet ends of the first and
second tubes are laterally spaced with respect to the riser and
are disposed rearward of the riser when the implement is
traveling in the forward direction of travel.

8. The liquid applicator of claim 1, wherein the riser of
each of the plurality of drop assemblies supports a spray
nozzle in liquid communication with the liquid source, the
spray nozzle configured to spraying the liquid product above
the ground surface.

9. The liquid applicator of claim 3, wherein the controller
is configured to designate a recorded breakaway event as a
non-trusted breakaway event when the generated height
signal indicates the distance between the base unit of the at
least one drop assembly and the ground surface is greater
than a predetermined distance.
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