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(57) Abregée/Abstract:

An all terrain vehicle boom chemical applicator includes an elongate frame having at least six independent support wheels
positioned along opposed sides of the frame. Suspension is provided for each of the support wheels Including a support
pivotally mounted to the frame. A shock absorber Is disposed between each support and the frame to absorb shocks as the
supports are forced to adjust to variations in terrain. A chemical applicator boom mounting platform is pivotally secured to the
frame on which are mounted chemical applicator booms. Telescopic control cylinder are provided to position the chemical
applicator boom mounting platform in an operator selected orientation relative to the terrain. An automatic motion dampening
control system Is provided for controlling the telescopic control cylinders to automatically reposition the chemical applicator
boom mounting platform to dampen disruptive motions that would otherwise travel along the chemical applicator booms and
average surface roughness oscillations that can not be dampened by the suspension.
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ABSTRACT OF THE DISCLOSURE

An all terrain vehicle boom chemical applicator
includes an elongate frame having at least six 1ndependent
support wheels positioned along opposed sides of the frame.
Suspension 1is provided for each of the support wheels
including a support pivotally mounted to the frame. A shock

absorber 1is disposed between each support and the frame to

absorb shocks as the supports are forced to adjust to
variations 1in terrain. A chemical applicator boom mounting
platform 1is pivotally secured to the frame on which are
mounted chemical applicator booms. Telescopic control
cylinder are provided to position the chemical applicator
boom mounting platform in an operator selected orientation
relative to the terrain. An automatic motion dampening
control system 1is provided for controlling the telescopic

control cylinders to automatically reposition the chemical

applicator boom mounting platform to dampen disruptive
motions that would otherwise travel along the chemical
applicator booms and average surface roughness oscillations

that can not be dampened by the suspension.
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TITLE OF THE INVENTION:

All Terrain Vehicle Boom Chemical applicator

FIELD OF THE INVENTION
5 The present 1nvention relates to an all terrain vehicle

boom chemical applicator

BACKGROUND OF THE INVENTION

There are many 1nstances 1n which 1t 1s desirable to

10 apply chemicals to range and pasture land. These chemicals
may be 1n eilither wet or dry form. The purpose of the
chemicals may be to fertilize the soil, treat insect
infestations, treat weed 1nfestations, or for some other
purpose, such as killing all vegetation 1n preparation for

15 cultivating and reseeding.

For example, infestations of weeds and woody vegetation
regrowth in rangeland rob the soi1il of moisture and consume
nutrients required by more desirable feed grasses. It 1is,

20 therefore, generally considered to be advisable to control
weeds and woody vegetation regrowth with a program of

chemical sprayiling. With large tracts of rangeland, this

chemical spraying can be accomplished effectively of aerial

spraylng using alrcraft. For a wvariety of reasons it 1is
25 often not viable to use aerial spraying with small rangeland
plots. Cost 1s always a factor, as aerial spraying tends to
be relatively expensive. Aerlal access 1s often a factor, as
the presence of natural or man-made obstacles in the vicinity

of the small rangeland plot may prevent an aircraft from

30 making a low level approach. Environmental concerns are
sometimes a factor, as the rangeland may be positioned
adjacent to bodies of water which could become contaminated
through aerial spraying. Population concentrations are
sometimes a factor, as acreage residences have extended out

35 into rangeland areas as a result of urban sprawl. A further

lLimitation 1s wind conditions. Chemical applicators which

travel along the ground can work 1n a broader range of wind
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conditions due to the fact that the booms are closer to the
target surface then 1in aerial applications. There 1is,
therefore, a need for an all terrain vehicle boom chemical

applicator unit which can travel over rugged rangeland.

There are all terrain vehicles which are used on
rangeland for other agricultural applications. An example of
such an all terrain vehicle 1is Application PCT/GB90/01090
filed under the provisions of the Patent Cooperation Treaty
and published as WO 91/01241 (Auty 1991). What sets a boom
chemical applicator application apart from other agricultural
applications is the 60 to 100 foot booms extending 30 to 50
feet from each side of the all terrain vehicle. Any change
of direction, when transmitted the length of a 60 to 100 foot
boom results 1in a destructive whipping actlon that damages

the boom and disrupts dispersal patterns.

SUMMARY OF THE INVENTION

What is required is an all terrain vehicle boom chemical

applicator.

According to the present invention there 1s provided an
all terrain vehicle boom chemical applicator which i1ncludes
an elongate frame having at least s1x 1ndependent support
wheels positioned along opposed sides of the frame. At least

four wheels are always 1in contact with the ground to support

the frame. Suspension 1s provided for each of the support
wheels including a support having a first end and a second
end. The first end of the support 1s pivotally mounted to
the frame. One of the support wheels is rotatably mounted to
the second end of the support. At least one shock absorber
is disposed between each support and the frame to absorb
shocks as the supports are forced to adjust to variations 1n
terrain. A chemical applicator boom mounting platform 1s
pivotally secured to the frame on which are mounted chemical
applicator booms. Means being provided to position the

chemical applicator boom mounting platform in an operator
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selected orientation relative to the terrain. An automatic
motion dampening control system 1s provided controlling the
means provided to position the chemical applicator boom
mounting platform to dampen disruptive motions that would
otherwise travel along the chemical applicator booms and

average surface roughness oscillations that can not Dbe

dampened by the suspension.

In order to be economically viable, the all terrain
vehicle boom chemical applicator, as described above, must be
capable of travelling over rough terrain at speeds of between
6 and 20 miles per hour carrying loads ranging from 8000 up
to 16000 pounds. It must provide sufficient ground clearance
to wvoid ground obstructions while maintaining required
dispersal height. It must do this while maintaining as
stable an equipment platforrﬁ as possible to facilitate the
uniform dispersal of chemical, while minimizing undesirable
motion which could damage equipment and disrupt the dispersal
process. The all terrain vehicle boom chemical applicator,
as described above, accomplishes this through a combination
of features. The frame has at least six wheels with
independent suspension. Whereas a four wheeled vehicle 1is
sensitive to changes 1in elevation of one of the wheels, the
six wheel vehicle provides a more stable platform as there

are always at least four of the six wheels supporting the

frame at any gilven time. The suspension on each wheel can

accommodate a sSubstantial range of movement through the use

of pivotal supports. The movement of those pivotal supports
1s dampened by the use of shock absorbers. The boom 1is
mounted on a platform. The orientation of this platform is

adjustable, so the chemical applicator boom can be positioned
1n an operator selected orientation relative to the terrain.
In addition, the platform has an automatic motion dampening
control system which serves to dampen any motion that the
suspension 1s unable to completely eliminate. The result is
a remarkably stable environment for the boom chemical

applicator, considering the nature of the terrain and the
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speed of travel.

In the description which follows the support 1s in the

form of an arm. It will be appreciated, however, that a
parallelogram frame could also be used as a support. In the
description which follows one form of automatic motion

dampening control system 1s described, it will be appreciated
that there are other automatic motion dampening control

systems which could be used.

Beneficial results have been obtained in using ailir bags
for the shock absorbers. In the description which follows
dual air bag configurations are used. By arranging for fluid
conduit between air bags, load can be transferred and
distributed between alr bags. For example, when two or more
alr bags along one of the opposed sides of the frame are 1n
fluid communication, excess loading on one of the alr bags
can be transferred to other of the air bags along that
opposed side. This manner of load redistribution works
particularly well when each air bag has pre-selected minimum

and maximum a load limits.

Another manner of absorbing shock locading 1s to equip
all the wheels with floatation tires. Floatation tires are
capable absorbing a portion of the impacts, so that there 1is
less for the suspension and automatic motion dampening

control system to handle.

In order to control clearance, 1t 1s preferred that a
subframe member be pivotally mounted to the frame above each
of the supports. The shock absorbers are disposed between
the supports and the subframe member. A fluid activated
telescopic preload cylinder 1is provided to act wupon the
subframe member to pivot the subframe member i1nto a selected
pivotal position, thereby setting basic ride height and
clearance. This adjustment also alters weight distribution to

some degree.




10

15

20

25

30

35

CA 02394366 2002-07-22

While the all terrain vehicle boom chemical applicator,
as described above, can be made as a trailer which 1s hauled

behind an all terrain tow vehicle, it is preferred that 1t be

self-propelled. In order to turn the all terraln boom
chemical applicator into a self-propelled vehicle, 1t 1is
preferred that several of the wheels have 1ndependent
hydraulic drive. In order to facilitate steering of this
self-propelled all terrain vehicle boom chemical applicator,
it is preferred that the frame have a front portion and a
rear portion, with a pivoting Joint beling provided between
the front portion and the rear portion. However, the
pivoting joint should only accommodate pivotal movement about
a substantially vertical pivot axis and not permit relative

oscillation of the front portion and the rear portion.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the invention will become
more apparent from the following description in which
reference is made to the appended drawings, the drawlngs are
for the purpose of illustration only and are not 1intended to
in any way limit the scope of the invention to the particular
embodiment or embodiments shown, wherein:

FIGURE 1 is a side elevation view of an all terrailn
vehicle boom chemical applicator constructed 1in accordance
with the teachings of the present invention.

FIGURE 2 is a top plan view of the all terrain vehicle
boom chemical applicator illustrated in FIGURE 1.

FIGURE 3 1s a detailed side elevation view of the
suspension for the all terrain vehicle boom chemical
applicator illustrated in FIGURE 1.

FIGURE 4 1is an end elevation view of the chemical
applicator boom mounting platform for the all terrain vehicle
boom chemical applicator illustrated in FIGURE 1.

FIGURE 5 1is a detailed side elevation view of the
suspension illustrated in FIGURE 3.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The preferred embodiment, an all terrain vehicle boom

chemical applicator generally identified by reference numeral
10, will now be described with reference to FIGURES 1 through

5.

Structure and Relationship of Parts:

Referring to FIGURE 1, there is provided an all terrain
vehicle boom chemical applicator 10, which 1includes an
elongate frame 12. Referring to FIGURE 2, elongate frame 12
has a front portion 14, a rear portion 16 and opposed sides
18. Referring to FIGURE 5, subframe members 13 pilvotally
mounted to opposed sides 18 of frame 12. A pivoting joint 20
is provided between front portion 14 and rear portion 16.
Referring to FIGURE 1, pivoting joint 20 accommodates pivotal
movement about a substantially vertical pivot axis 22, but
does not permit relative oscillation of front portion 14 and
rear portion 16. Referring to FIGURE 2, six 1ndependent
support wheels 24 are positioned along opposed sides 18 of
frame 12, such that at least four of wheels 24 are always 1n
contact with an underlying ground 26 1llustrated in FIGURE 1,
to support frame 12. While the illustrated embodiment shows

six wheels 24, it will be appreciated that frame 12 could
have more than six wheels 24. In the illustrated embodiment,
wheels 24 have flotation tires 28 which absorb 1impacts, but

other type of tires could also be used.

Referring to FIGURE 4, an independent hydraulic drive 30
is provided for several of support wheels 24. Referring to
FIGURE 1, suspension for each of support wheels 24 includes a
support arm 32 which has a first end 34 and a second end 36.
First end 34 of support arm 32 1is pivotally mounted to frame
12. One of support wheels 24 1is rotatably mounted to second
end 36 of each support arm 32. Referring to FIGURE 5, dual
air bag shock absorbers 40 are disposed between each of

support arms 32 and subframe members 13, to absorb shocks as
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support arms 32 are forced to adjust to variations in
terrain. Alr bag shock absorbers 40 for one of support arms
32 1s in fluid communication via a conduilt 42 with air bag
shock absorbers 40 for another of support arms 32 that is
positioned along that same opposed side 18, such that excess
loading on one of air bag shock absorbers 40 1is transferred
to another of air bag shock absorbers 40 along that opposed
side 18. Each air bag shock absorber 40 has pre-selected
minimum and maximum a load limits. Although the illustrated
embodiment shows air bag shock absorbers 40, it will be
appreciated that other types of shock absorbers could be used
instead. Referring to FIGURE 5, hydraulic fluid activated
telescopic preload cylinders 38 acts upon each of subframe
members 13 to pivot subframe member 13 1into a selected
pivotal position, which sets basic ride height and clearance
for each of support arms 32.

Referring to FIGURE 4, a chemical applicator boom
mounting platform 44 1s positioned on frame 12. Chemical

applicator booms 46 are mounted on mounting platform 44.
Hydraulic fluid activated telescopic control actuators 48 are
provided to position chemical applicator boom mounting
platform 44 to maintain chemical applicator booms 46 in an
operator selected orlentation relative to the terrain. For
example, the operator may desire an orientation parallel to a
slope 50 of a hill 52 as frame 12 1s traversed across a hill
52. An automatic motion dampening control system, generally

indicated by reference numeral 53, 1is provided. Automatic

motion dampening control system 53 includes a controller 56

coupled to telescopic control <cylinders 48 and position
sensors 54. Controller 56 receives 1input from position
sensors 54 and activates telescopic control cylinders 48, as

required, to constantly reposition chemical applicator boom

mounting platform 44 to dampen disruptive motions that would

otherwlise travel along chemical applicator booms 46 and to
average surface roughness oscillations that c¢an not be

dampened by the suspension.
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Operation:
The use and operation of all terrain vehicle boom

chemical applicator generally identified by reference numeral
10, will now be described with reference to FIGURES 1 through

5.

Referring to FIGURE 1, all terrain vehicle boom chemical
applicator 10, as described above 1is suitable for travelling
along rugged terrain for the purpose of applying chemicals
whether this be for the purpose of fertilizin'g the so1l,
controlling insects, controlling weeds, defoliating or for
any other purpose. Transmission of the impact sustalned by
all terrain vehicle boom chemical applicator 10 as it moves
along the rugged terrain is limited to minimize the

possibility of damaging chemical applicator' boom 46 and to

ensure that dispersal patterns are not disrupted.

Referring to FIGURE 2, all terrain vehicle boom chemical
applicator 10 provides stability for chemical applicator boom
46 illustrated in FIGURE 4. There are six wheels 24, each of
which has independent suspension. At least four of the si1x
wheels 24 are always 1in contact with ground 26 at any time.
Wheels 24 have floatation tires 28 which are capable of

absorbing a portion of the impacts.

Referring to FIGURE 5, hydraulic fluid actilvated
telescopic preload cylinders 38 act upon each of subframe
members 13 to pivot subframe member 13 into a selected
pivotal position, which sets basic ride helght and clearance

for each of support arms 32.

Referring to FIGURES 1 and 3, support arms 32 on which
wheels 24 are mounted can accommodate a substantial range of
movement as all terrain vehicle boom chemical applicator 10

manoeuvres over irregular ground Z26. Movement of support
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arms 32 1s dampened by airbag shock absorbers 40.
Furthermore, load distribution 1s enhanced with fluid
communication between airbag shock absorbers 40 through
conduit 42. As air bag shock absorbers 40 have pre-selected
minimum and maximum load 1limits, excess load can Dbe
transferred to another of air bag shock absorbers 40 that 1is

positioned on the same opposed side 18.

Referring to FIGURE 4, as all terrain wvehicle boom
chemical applicator 10 travels on rugged terrain the operator
selects the orientation of chemical applicator boom 46 by
selectively activating telescopic control actuators 48. Any
oscillations due to surface roughness that can not be
dampened by the suspension, are dampened by automatic motion
dampening control system 53. Controller 56 receives input
from position sensors 54 and activates telescopic control
cylinders 48, as required, to constantly reposition chemical
applicator boom mounting platform 44. By constantly
repositioning chemical applicator boom mounting platform 44,
automatic dampening control system 53 dampens disruptive
motions that would otherwise travel ‘along chemical applicator

booms 46.

Referring to FIGURE 3, several of wheels 24 have
independent hydraulic drive 30 so that all terrain vehicle
boom chemical applicator 10 is self propelled. Pivoting joint
20 which 1s provided between front portion 14 and rear
portion 16 facilitates steering of all terrain vehicle boom
chemical applicator 10. In order to maintain maximum
stability pivoting Jjoint 20 only accommodates pivotal
movement about substantially vertical pivot axis 22 and does
not permit relative oscillation of front portion 14 and rear
portion 16. While the all terrain vehicle boom chemical
applicator 10 1s described above as being self-propelled, it
will be appreciated that 1t can also be made as a trailer

which 1s hauled behind an all terrain tow vehicle.
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In this patent document, the word "comprising"” 1s used

in its non-limiting sense to mean that items following the

word are included, but items not specifically mentioned are

5 not excluded. A reference to an element by the indefinite

article "a" does not exclude the possibility that more than

one of the element 1is present, unless the context clearly

requires that there be one and only one of the elements.

10 It will be apparent to one skilled 1n the art that
modifications may be made to the illustrated embodiment

without departing from the spirit and scope of the invention

as hereinafter defined in the Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An all terrain vehicle boom chemical applicator,
comprising:
an elongate frame having opposed sides;

at least si1x independent support wheels positioned along

the opposed sides of the frame, such that at least four
wheels are always 1n contact with the ground to support the
frame;

suspension for each of the support wheels including a
support having a first end and a second end, the first end of
the support belng pivotally mounted to the frame, one of the
support wheels belng rotatably mounted to the second end of
the support, and at least one shock absorber disposed between
each support and the frame, to absorb shocks as the supports
are forced to adjust to variations in terrain;

a chemical applicator boom mounting platform pivotally
secured to the frame on which are mounted chemical applicator
booms, means belng. provided to position the chemical
applicator boom mounting platform 1in an operator selected
orlentation relative to the terrain; and

an automatic motion dampening control system controlling
the positioning means to constantly reposition the chemical
applicator boom mounting platform to dampen disruptive
motions that would otherwise travel along the chemical
applicator booms and average surface roughness oscillations

that can not be dampened by the suspension.

2. The all terrain vehicle boom chemical applicator as

defined i1n Claim 1, wherein the support is an arm.
3. The all terrain vehilicle boom chemical applicator as
defined in Claim 1, wherein the at least one shock absorber

1s at least one air bag.

4. The all terraln vehicle boom chemical applicator as
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defined in Claim 3, wherein there are dual alr bags.

5. The all terrain vehicle boom chemical applicator as
defined in Claim 3, wherein two or more air bags along one of
the opposed sides of the frame are in fluid communication,
such that excess loading on one of the air bags 1s

transferred to other of the air bags along that opposed side.

6. The all terrain vehicle boom chemical applicator as

defined in Claim 1, wherein the wheels have flotation tires.

7. The all terrain vehicle boom chemical applicator as
defined in Claim 1, wherein a subframe member 1is pivotally
mounted to the frame above each of the supports, the shock
absorbers are disposed between the supports and the subframe
member, and a fluid activated telescopic preload cylinder
acts upon the subframe member to pivot the subframe member

into a selected pivotal position, thereby setting basic ride

height and clearance.

8 . The all terrain vehicle boom chemical applicator as

defined in Claim 7, each supports and its associated subframe

member having a common pivot axis.

9. The all terrain vehicle boom chemical applicator as

defined in Claim 1, wherein several of the wheels have

independent hydraulic drive.

10. The all terrain vehicle boom chemical applicator as
defined in Claim 1, wherein the frame has a front portion and
a rear portion, a pivoting Jjoint being provided between the
front portion and the rear portion which accommodates pivotal
movement about a substantially vertical pivot axils, but does

not permit relative oscillation of the front portion and the

rear portion.
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11. An all terrain vehicle boom chemical applicator,
comprlising:

an elongate frame having a front portion, a rear portion
and opposed sides, a pivoting joint beiling provided between
the front portion and the rear portion which accommodates
pivotal movement about a substantially vertical pivot axis,

v

but does not permit relative oscillation of the front portilon

and the rear portion;

a plurality of subframe members pivotally mounted to the
opposed sides of the frame;

at least six independent support wheels positioned along
the opposed sides of the frame, such that at least four
wheels are always in contact with the ground to support the

frame;
an 1independent hydraulic drive for several of the

wheels;

suspension for each of the support wheels including a
support arm having a first end and a second end, each support
arm being mounted below an assoclated one of the subframe
members with the first end of the support arm being pivotally
mounted to the frame co-axially with the assocliated subframe
member, one of the support wheels being rotatably mounted to
the second end of the support arm, dual air bag shock

absorbers disposed between each support arm and the

associated subframe member to absorb shocks as the support
arms are forced to adjust to variations 1in terrain, at least
one of the air bag shock absorbers for one of the support
arms along one of the opposed sides of the frame being 1in

fluid communication with at least one of the air bag shock

absorbers for another of the support arms along one of the
opposed sides, such that excess loading on one of the air bag
shock absorbers is transferred to other of the air bag shock
absorbers along that opposed side;

fluid activated telescopic preload cylinders acting upon
each subframe member to pivot the subframe member 1into a

selected pivotal position, thereby setting basic ride height
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and clearance for each of the support arms;

a chemical applicator boom mounting platform pivotally
secured to the frame on which are mounted chemical applicator
booms, several fluid activated telescopic control cylinders
being provided to position the chemical applicator boom
mounting platform 1n an operator selected orientation
relative to the terrain; and

an automatic motion dampening control system including a
controller coupled to the telescopic control cylinders and
position sensors, the controller receiving input from the
position sensors and activating the telescopic control
cylinders to constantly reposition the chemical applicator
pboom mounting platform to dampen disruptive motions that
would otherwise travel along the chemical applicator booms

and to average surface roughness oscillations that can not be

dampened by the suspension.

12. The all terrain vehicle boom chemical applicator as

defined in Claim 11, wherein the wheels have flotation tires.
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