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GRADING SYSTEM 

BACKGROUND 

Field of the Invention 

[ 0001 ] The present invention generally relates to earth 
moving equipment , and more particularly to a grading 
system for use on a vehicle . 

tors that control the pitch of the quick attach mounting plate 
can still bounce against the stop bracket . 
[ 0005 ] In addition , there are times when a fine grading 
contractor may encounter areas of hard or solid ground , 
which may include highly compacted soil , frozen portions , 
concrete or asphalt debris , rocks or other matter . Such areas 
often require digging and removal by use of heavy duty 
digging equipment , followed by delivery of new soil to fill 
as needed because known grading systems are not capable of 
dealing with such solid ground variations or large chunks of 
hard dirt that may have been left by a dirt contractor . To date , 
fine grading systems are not equipped to deal with cutting 
such hard ground environments . Thus , existing fine grading 
systems include disadvantages that limit grading perfor 
mance and that do not enable a fine grading assembly to 
work through hard ground without extensive intervention 
from other equipment . 

SUMMARY 

Description of the Related Art 
[ 0002 ] Earth moving equipment is available in different 
forms and for different purposes . Once excavation and 
concrete contractors have completed major work , which 
may include excavating and / or pouring a foundation for a 
structure , such as a commercial building or house , a dirt 
contractor works to build up or cut down the dirt pad or 
ground on the site , which may include the area around and 
inside of a structure . The dirt contractor is tasked with 
bringing the site to within 1/10 of a foot of the specifications 
on a grading site plan . Following the work by a dirt 
contractor , a fine grading contractor is brought in to move 
dirt and / or gravel with a goal in fine grading to achieve the 
highest quality slab and to keep the waste factor as little as 
possible . With known grading systems , this effort often 
results in finishing within 3/8 " or 1/2 " of the grading site plan . 
[ 0003 ] It would be particularly advantageous to be able to 
use an automated grade control system on a fine grader , but 
typical skid steer vehicles and grading blade assemblies used 
for fine grading are not equipped to sufficiently control a 
blade to permit accurate automated control . There are some 
specialized grading systems that are capable of employing 
automation , but the structures unfortunately have undesir 
able bounce or instability of the grading system and little 
downward pressure , which results in very limited ground 
cutting ability and ultimately limits the ability to achieve the 
intended goal in fine grading . The limitations can be due to 
the extent to which a grading system extends forward from 
the vehicle , the use of forward support wheels and / or the 
mounting and controls , which typically include vertically 
movable arms on the vehicle and hydraulic actuators to 
control the pitch of a quick attach mounting plate . 
[ 0004 ] It is common for a blade of a grading system to sit 
level with the tracks of a vehicle on a ground surface when 
the vertically movable arms of the vehicle are moved to a 
lowermost position against stops . However , in fine grading , 
it may be necessary to cut into the ground with a blade , such 
as when attempting to reduce the elevation of a surface , or 
to otherwise lower a blade when moving a pile of soil . To do 
so , the known vehicles that have a level blade with the 
vertically movable arms of a vehicle against a lower stop 
must use a pitch control on the vehicle to tilt the quick attach 
mounting plate forward so as to extend the lower edge of the 
grading blade below the height of the vehicle tracks , how 
ever , this causes the pivot axis of the grading blade to be 
significantly tilted , interfering with the ability to use a 
grading control system . There have been developments that 
include adding a stop bracket that is engaged by use of the 
hydraulic actuators that control the pitch of the quick attach 
mounting plate , but this only goes so far in trying to control 
the bounce introduced in a grading blade assembly where 
the blade is located well forward of the vehicle , the vehicle 
arms are still vertically movable , the quick attach mounting 
introduces undesirable movement , and the hydraulic actua 

a 

[ 0006 ] The present disclosure provides a grading system 
that permits a track vehicle to overcome major shortcomings 
in the prior art , in two ways . First , the grading system 
disclosed herein is able to utilize automated control , such as 
a 2 dimensional or 3 dimensional grading control system , 
while achieving far better performance including finishing 
within as little as 1/8 " of the grading site plan . This is 
accomplished by having significantly less bounce as a result 
of improved stiffness . There are a few different contributing 
factors , including a grading blade assembly that extends a 
much shorter distance from the vehicle , elimination of the 
quick attach assembly , elimination of the pitch control 
actuators for the quick attach assembly , and a blade mount 
ing configuration that permits the blade to be moved upward 
or downward while maintaining a substantially vertical pivot 
for the blade . The mounting configuration provides for 
connecting the grading blade assembly to a vehicle that does 
not include a quick attach assembly or pitch control actua 
tors , while the blade is level and the blade and tracks of the 
vehicle are on level ground , and while the vertically mov 
able arms of the vehicle are in a first raised position . The first 
raised position of the vertically movable arms of the vehicle 
may be , for example , a position that is a few inches , such as 
5 inches , above the lower most stop position for the verti 
cally movable arms . With the mounting configuration pro 
vided , this enables the grading system to maintain a sub 
stantially vertical pivot for the blade , thus keeping the blade 
level , when the blade is moved upward or downward by 
controlling only the vertically movable arms of the vehicle . 
The ability to maintain a substantially vertical pivot also 
enables the blade to remain level when introducing yaw 
movements , such as when turning the blade left or right , 
allowing for consistent machine control . 
[ 0007 ] A second significant improvement over prior art 
grading systems is that the grading system disclosed may 
further include a cutting element assembly that is connected 
to the grading blade assembly . The combined grading blade 
assembly and cutting element assembly disclosed enable a 
fine grading system on a track vehicle , such as a skid steer , 
to avoid and / or consolidate significant steps that otherwise 
would follow the work of a dirt contractor . Rather than 
having to use heavy duty equipment to dig out and remove 
hard ground , debris or other such matter , back fill with new 
soil , the new grading system disclosed herein utilizes the 
cutting element assembly to cut and mulch the ground just 

a 

a 

a 
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forward of the blade in a manner sufficient to enable the soil 
to be fine graded by the very same vehicle . The lift actuator 
of the cutting element assembly is used to lift a cutting rotor 
to a raised position when not needed and to lower the rotor 
to a lowered position that together with the blade can extend 
below the track of the vehicle , if needed , so as to cut and 
mulch areas that present such hard ground or debris . 
[ 0008 ] The new grading system presents a relatively mass 
efficient , compact structure that is mounted to the vertically 
movable arms at the front of a vehicle . The system facilitates 
articulation of the grading blade in yaw and roll , without the 
introduction of pitch movements from a quick attach assem 
bly or the pitch control actuators that typically control the 
pitch of a quick attach assembly . In fact , the hydraulics for 
the pitch actuators that would have controlled the tilting of 
a bucket , for example , can instead be repurposed and 
connected to the roll actuator for roll control . The vehicle lift 
actuators for the vertically movable arms may be used to lift 
or lower the entire grading system , as necessary , while 
maintaining a substantially vertical pivot for the blade . The 
efficient , compact structure of the grading system has a 
relatively short distance between the front of the vehicle and 
the blade , and can be used with the optional cutting element 
assembly . Forward support wheels are not needed , permit 
ting greater mobility and use of the new grading system 
closer to walls or other obstacles . The compact structure 
optionally also can be utilized in an adjustable system that 
mounts directly to the vertically moveable arms of the 
vehicle , or that mounts to a mounting interface that mounts 
to the vertically movable arms of the vehicle and provides 
greater vertical adjustment and some pre - selected pitch 
adjustment . The grading system provides tighter connec 
tions and an overall stiffer grading system that reduces the 
tendency of the blade to bounce or be jostled and stray from 
its intended path , as is critical for precise machine controlled 
grading . This enables the grading system to not only be used 
more effectively with automated control , but with the 
optional cutting element assembly , the grading system also 
can cut and mulch or pulverize hard ground and debris . 
Ultimately , this permits the grading system to more quickly 
and easily achieve the goal of providing a high quality slab , 
finishing the fine grading well within the required site plan 
specifications , while reducing the waste factor . 
[ 0009 ] In a first aspect , the disclosure provides a grading 
system for connection to a vehicle having vertically movable 
arms . The grading system includes a grading blade assembly 
having a frame and a blade . The frame includes a first pivot 
extending upward between an upper member and a lower 
member , a second pivot extending forward between the 
upper member and the lower member , and a rearward facing 
mounting plate connected to the upper member and to the 
lower member . The blade includes a forward facing blade 
body having a lower edge , an upper edge and opposed ends , 
wherein the blade is connected to the frame via the first pivot 
and the second pivot . The grading blade assembly also 
includes a blade yaw actuator connected to the frame and to 
the blade , wherein the blade yaw actuator adjusts yaw 
movement of the blade relative to the first pivot , and a blade 
roll actuator connected to the frame and to the blade , 
wherein the blade roll actuator adjusts roll movement of the 
blade relative to the second pivot . The frame of the grading 
blade assembly is configured to have the first pivot extend 
substantially vertically and the second pivot extend substan 
tially longitudinally when the grading blade assembly is 

connected to the vehicle and the blade and vehicle are in a 
level position on a ground surface and the vertically mov 
able arms of the vehicle are in a first raised position above 
a lowest most position . 
[ 0010 ] In a second aspect , the grading system of the 
disclosure optionally has the grading blade assembly include 
opposed end walls that are connected to and extend forward 
from the respective opposed ends of the blade , and further 
includes a cutting element assembly having a rotor including 
opposed ends , and cutting teeth connected to the rotor and 
having respective cutting edges at an angle relative to an 
outer surface of the rotor so as to provide cutting in one 
rotational direction . The cutting element assembly also 
includes first and second arms with each arm having a distal 
end rotatably connected to one of the respective opposed 
ends of the rotor and a proximal end pivotally connected to 
one of the respective end walls that extend forward from the 
opposed ends of the blade . The cutting element assembly 
further includes at least one lift actuator having a first end 
pivotally connected to at least one of the arms at a location 
spaced from the pivotal connection of the arm to the 
respective end wall and having a second end pivotally 
connected to the grading blade assembly , wherein the arms 
of the cutting element assembly have at least one lowered 
position and at least one raised position , and a drive motor 
is rotatably coupled to the rotor . 
[ 0011 ] In a third aspect , the disclosure provides a method 
of connecting a grading system to a vehicle having vertically 
movable arms including providing a grading system having 
a grading blade assembly , wherein the grading blade assem 
bly has a frame including a first pivot extending upward 
between an upper member and a lower member , a second 
pivot extending forward between the upper member and the 
lower member , and a rearward facing mounting plate con 
nected to the upper member and to the lower member , with 
a blade including a forward facing blade body having a 
lower edge , an upper edge and opposed ends , wherein the 
blade is connected to the frame via the first pivot and the 
second pivot . The grading blade assembly further includes a 
blade yaw actuator connected to the frame and to the blade , 
wherein the blade yaw actuator adjusts yaw movement of 
the blade relative to the first pivot , and a blade roll actuator 
connected to the frame and to the blade , wherein the blade 
roll actuator adjusts roll movement of the blade relative to 
the second pivot . The method also includes placing the 
vehicle and grading blade assembly on level ground , raising 
the vertically movable arms of the vehicle to a first raised 
position , connecting the rearward facing mounting plate of 
the grading blade assembly to the vertically movable arms of 
the vehicle in the first raised position , wherein the first pivot 
extends substantially vertically and the second pivot extends 
substantially longitudinally when the grading blade assem 
bly is connected to the vehicle and the blade and vehicle are 
in a level position on a ground surface . 
[ 0012 ] It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and provided for purposes of explanation 
only , and are not restrictive of the subject matter claimed . 
Further features and objects of the present disclosure will 
become more fully apparent in the following description of 
the preferred embodiments and from the appended claims . 

a a 
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BRIEF DESCRIPTION OF THE DRAWINGS 
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[ 0027 ] FIG . 11 is a closer right perspective view of the 
example grading system shown in FIG . 1 , with the cutting 
element assembly in a lowered position . 
[ 0028 ] FIG . 12 is a left front perspective view of the 
example grading system shown in FIG . 1 , with the grading 
blade assembly in a lowered position and the cutting element 
assembly at a position just below the ground surface on 
which the vehicle rests . 
[ 0029 ] FIG . 13 is a right rear perspective view of a second 
example grading system having an integrated mounting 
interface for direct connection to a vehicle . 
( 0030 ] It should be understood that the drawings are not to 
scale . While some mechanical details of the example grad 
ing system , including details of fastening means and other 
plan and section views of the particular components , have 
not been shown , such details are considered to be within the 
comprehension of those of ordinary skill in the art in light of 
the present disclosure . It also should be understood that the 
present disclosure and claims are not limited to the preferred 
embodiments illustrated . 

a 

DETAILED DESCRIPTION 

a 

a 

[ 0013 ] In describing the preferred embodiments , reference 
is made to the accompanying drawing figures wherein like 
parts have like reference numerals , and wherein : 
[ 0014 ] FIG . 1 is a left perspective view of a first example 
grading system installed on a vehicle . 
[ 0015 ] FIG . 2 is a closer left perspective view of the 
example grading system shown in FIG . 1 , with a blade of a 
grading blade assembly demonstrating a yaw movement to 
the right and in a lowered position and a cutting element 
assembly in a raised position , and showing optional forward 
and downward extensions connected to the end walls of the 
blade . 
[ 0016 ] FIG . 3 is a closer left perspective view of the 
example grading system as shown in FIG . 2 , with the 
hydraulic and electrical lines removed for ease of viewing 
and showing a closer view of the connection to a mounting 
interface that , in turn , is mounted to the vehicle . 
[ 0017 ] FIG . 4 is a closer left perspective view of the 
grading blade assembly of the example grading system 
shown in FIG . 1 , with the drive system for the cutting 
element assembly exposed , mast mounting partially 
exploded , and the cutting element assembly in an interme 
diate raised position . 
[ 0018 ] FIG . 5 is a top rear perspective view of the grading 
blade assembly of the example grading system shown in 
FIG . 1 . 
[ 0019 ] FIG . 6 is a front perspective view of the grading 
system shown in FIG . 1 and demonstrating a roll movement . 
[ 0020 ] FIG . 7 is a left front perspective view of the 
example grading system shown in FIG . 1 , with the grading 
system in a raised position . 
[ 0021 ] FIG . 8 is a partial exploded left perspective view of 
the example grading system shown in FIG . 1 , with the 
grading blade assembly and cutting element assembly sepa 
rated from the mounting interface , which in turn is separated 
from the vehicle . 
( 0022 ] FIG . 9A is a simplified schematic side view of the 
grading system of FIG . 1 , showing the unique positioning of 
components when the grading blade assembly and vehicle 
are resting on a ground surface . 
[ 0023 ] FIG . 9B is a simplified schematic side view similar 
to FIG . 9A but showing the relative positioning of compo 
nents when the vehicle is resting on a ground surface and the 
vertically movable arms of the vehicle have been moved to 
a lowermost position , resulting in the grading blade assem 
bly being below the vehicle . 
[ 0024 ] FIG.9C is a simplified schematic side view similar 
to FIG . 9B but showing the relative positioning of compo 
nents when the vehicle is resting on a ground surface and the 
vertically movable arms of the vehicle have been moved to 
a lowermost position and the adjustable mounting has been 
moved downward , resulting in the grading blade assembly 
being further below the vehicle . 
[ 0025 ] FIG.9D is a simplified schematic side view similar 
to FIG . 9A but showing the relative positioning of compo 
nents when the vehicle is resting on a ground surface and the 
vertically movable arms of the vehicle have been raised 
further and the adjustable mounting has been moved 
upward , resulting in the grading blade assembly being above 
the vehicle . 
[ 0026 ] FIG . 10 is a closer left perspective view of the 
example grading system shown in FIG . 1 , with the cutting 
element assembly in a lowered position . 

[ 0031 ] Referring generally to FIGS . 1-13 , it will be appre 
ciated that grading systems of the present disclosure gener 
ally may be embodied in numerous configurations . Indeed , 
the teachings within this disclosure present embodiments 
that provide significant advantages over prior art grading 
systems , and in some instances with optional alternative 
structures . 
[ 0032 ] FIGS . 1-12 show one or more variations of a first 
example embodiment of a grading system 10 for connection 
to a vehicle 12 having vertically movable arms 14. The 
vehicle 12 preferably is constructed as a track vehicle , such 
as a skid steer vehicle that may be available from a number 
of different manufacturers of commercial construction 
equipment . It will be appreciated that the grading system 10 
may be mounted on a wheeled vehicle , although this would 
not be quite as desirable as mounting on a track vehicle , 
because a wheeled vehicle generally would not be steady on 
the ground as a track vehicle . 
[ 0033 ] The grading system 10 shown in FIGS . 1-12 
includes at least a grading blade assembly 20. The grading 
blade assembly 20 has a frame 22 having a first pivot 24 
extending upward between an upper member 26 and a lower 
member 28 , and a second pivot 30 extending forward from 
between the upper member 26 and lower member 28 , and a 
rearward facing mounting plate 32 connected to the upper 
member 26 and lower member 28. The grading blade 
assembly 20 also includes a blade 34 including a forward 
facing blade body 36 having a lower edge 38 , an upper edge 
40 and opposed ends 42 , 44. The blade 34 is connected to the 
frame 22 via the first pivot 24 and second pivot 30 to permit 
yaw and roll movements . These connections may be made in 
any suitable manner , such as by use of different types of 
pivot pins , axles , journaled couplings , bushings , bearings , or 
the like . 
[ 0034 ] The grading blade assembly 20 of the grading 
system 10 further includes at least one blade yaw actuator 48 
connected to the frame 22 and to the blade 34. The blade 
yaw actuator 48 adjusts yaw movement of the blade 34 
relative to the first pivot 24. The grading blade assembly 20 
also includes a blade roll actuator 50 connected to the frame 
22 and to the blade 34. The blade roll actuator 50 adjusts roll 
movement of the blade 34 relative to the second pivot 30 . 

a 
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The frame 22 of the grading blade assembly 20 is configured 
to have the first pivot 24 extend substantially vertically and 
the second pivot 30 extend substantially longitudinally , 
relative to a longitudinal axis of the vehicle , when the 
grading blade assembly 20 is connected to the vehicle 12 and 
the blade 34 and vehicle 12 are in a level position on a 
ground surface and the vertically movable arms 14 of the 
vehicle 12 are in a first raised position above a lowest most 
position . It will be understood that the longitudinal exten 
sion of the second pivot 30 is relative to the orientation of 
the vehicle 12. With the mounting configuration provided , 
this enables the grading system to maintain a substantially 
vertical first pivot 24 for the blade 34 , thus keeping the blade 
34 level , when the blade 34 is moved upward or downward 
by controlling the vertically movable arms 14 of the vehicle 
12. The ability to maintain a substantially vertical first pivot 
24 also enables the blade 34 to remain level when introduc 
ing yaw movements , such as when turning the blade 34 left 
to right . 
[ 0035 ] It will be appreciated that the blade yaw actuator 48 
and blade roll actuator 50 may be hydraulic actuators . The 
blade yaw actuator 48 is connected at a first end 48a to the 
blade 34 at a location spaced laterally from the first pivot 24 
toward one of the ends 42 , 44 of the blade 34 and connected 
at a second end 48h to the frame 22 at a location rearward 
of the first pivot 24. The blade yaw actuator 48 provides for 
yaw movements or turning of the blade 34 , such as may be 
seen with respect to a partial turn to the right in FIG . 1 and 
to the left in FIG . 10. The yaw angle achieved may depend 
on the final configuration of the grading system , but pref 
erably the blade 34 may be turned in both directions at least 
25-30 degrees . To provide firm angular positioning of the 
blade 34 , the example grading blade assembly 20 further 
includes a second blade yaw actuator 52 connected at a first 
end 52a to the blade 34 at a location spaced laterally from 
the first pivot 24 toward the opposite one of the ends 42 , 44 
of the blade 34 and connected at a second end 52b to the 
frame 22 at a location rearward of the first pivot 24 . 
[ 0036 ] In turn , as may be best seen in FIG . 5 , the blade roll 
actuator 50 of this example is connected at a first end 50a to 
the blade 34 at a location spaced laterally from the first pivot 
24 toward one of the ends 42 or 44 of the blade 34 and is 
connected at a second end 50b to the frame 22 at a location 
spaced vertically from the second pivot 30. The roll actuator 
50 provides for roll movements of the blade 34 , such as may 
be seen in FIG . 6. It will be appreciated , however , that the 
mounting and movement of the yaw and roll actuators may 
vary , as desired . As with the other actuators , the second 
blade yaw actuator 52 may be constructed as a hydraulic 
actuator . This is convenient , given that most vehicles 12 that 
are designed for use in construction already are equipped 
with a hydraulic system , which also may be used to raise or 
lower front arms 14 on the vehicle . Nevertheless , alternative 
actuators , such as electric linear or rotary hydraulic or 
electric actuators , or other suitable actuators may be con 
figured to impart direct or coupled movement to the blade 
34 . 

[ 0037 ] The example grading system 10 does not include a 
pitch actuator , which normally would be connected to a 
quick attach assembly that may be used to tilt a bucket 
accessory that would be attached to the quick attach assem 
bly . Without the typical quick attach assembly and pitch 
actuator associated therewith , the rearward facing mounting 
plate 32 of the grading system 10 has a pre - selected pitch 

position that remains substantially the same within the 
normal range of movement of the vertically movable arms 
14 of the vehicle 12 during grading . Also , the frame 22 
further includes an upper extension member 54 and a lower 
extension member 56 that extend forward from the rearward 
facing mounting plate 32 , and that are connected to the 
upper member 26 and lower member 28 via the first pivot 
24 . 
[ 0038 ] The grading system 10 preferably includes a mast 
60 that is connected to and extends upward from the grading 
blade assembly 20. The grading system 10 may be used with 
a laser guided or three dimensional grading control system . 
Thus , as shown in this example , an electronic component 62 
of an automated grade control system , such as a laser 
receiver or a prism , may be connected to the mast 60. In the 
present example , a mast receiver 64 is connected to the 
grading blade assembly 20 and configured to removably 
receive the mast 60. For example , the mast receiver 64 
includes an open tube that is connected to the upper edge 40 
of the blade 34 , such as be welding or fasteners , and it has 
an opening 66 to receive the mast 60. If desired , at least one 
set screw along the side wall of the mast receiver may be 
used to removably connect the mast 60 to the mast receiver 
64 , such as by applying a clamping load to the mast 60 . 
Although , it will be appreciated that the mast 60 could be 
secured to the grading blade assembly 20 by other means of 
attachment . 
[ 0039 ] The mast 60 also presents a convenient place to 
mount hydraulic components because it is well above the 
ground and in an area that is less susceptible to damage . 
However , because the mast 60 rotates during yaw adjust 
ments relative to a longitudinal axis of the vehicle , hydraulic 
hoses may tend to be subjected to undesirable flexing events . 
To combat this in the example shown , as best seen in FIGS . 
2 , 3 and 5 , a collar 70 is rotatably connected to the mast 60 , 
and the collar 70 has at least one hydraulic component 72 
connected to the collar 70 , such that the hydraulic compo 
nent 72 remains in a substantially longitudinal direction 
when the blade 34 is subjected to a yaw movement . For 
instance , the at least one hydraulic component 72 in the 
example is a valve body that includes a first circuit that 
controls the blade roll actuator 50 and a second circuit that 
controls the blade yaw actuators 48 , 52. The hydraulic hoses 
connected to the valve body 72 are subjected to less flexing , 
due to the ability of the collar 70 to freely rotate around the 
mast 60 , which causes the valve body 72 to stay in approxi 
mately the same orientation relative to the longitudinal axis 
of the vehicle 12 . 
[ 0040 ] The blade 34 of the grading blade assembly 20 may 
include opposed end walls 80 , 82 that are connected to and 
extend forward from the respective opposed ends 42 , 44 of 
the blade 34. As may be appreciated in FIG . 2 , the end walls 
80 , 82 of the grading blade assembly 20 may include 
optional forward extensions 84 that are adjustable with 
respect to extending forward from the blade 34. These 
forward extensions 84 may be removed , installed and / or 
adjusted as desired with respect to controlling material 
ahead of the blade 34 , and may be connected to the respec 
tive end walls 80 , 82 by fasteners or other suitable means of 
connection . In a somewhat similar manner , the end walls 80 , 
82 of the grading blade assembly 20 also may include 
downward extensions 86 that are adjustable with respect to 
extending downward from the blade 34 , and may be con 
nected to the respective end walls 42 , 44 by fasteners or 
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other suitable means of connection . The downward exten 
sions 86 permit adjustment of the height of the effective 
lower edge of the end walls 80 , 82 relative to the lower edge 
38 of the blade 34 , as the lower edge 38 of the blade 34 
wears . Thus , wear of the lower edge 38 of the blade 34 and 
of the downward extensions 86 may be checked and 
adjusted periodically as needed to maintain an appropriate 
lower boundary of the grading blade assembly 20 . 
[ 0041 ] When using the grading system 10 , it is possible to 
operate the one or more blade yaw actuators 48 , 52 to impart 
a yaw adjustment to the blade 34. This may permit an 
angular adjustment of the blade 34 of up to around 30 
degrees , although this may differ as desired . When the blade 
34 is positioned at an angle , if it did not include the end walls 
80 , 82 , the material being moved by the blade 34 would tend 
to be discarded from the rearward raked edge of the blade 
34. Accordingly , the end walls 80 , 82 of the blade 34 may 
assist in keeping the graded material in front of the blade , 
which in turn may assist in filling low spots or otherwise 
redistributing the graded material . To help control the extent 
to which the blade 34 is able to capture the graded material , 
one or both of the end walls 80 , 82 may be installed and may 
include a forward extension 84 and / or downward extension 
86 . 

[ 0042 ] The grading system 10 is of a particularly efficient 
compact design that reduces the extent to which the system 
extends forward of the vehicle 12. This is facilitated , in part , 
by the frame 22 having a rearward facing mounting plate 32 
that is fairly close to the blade 34. The rearward facing 
mounting plate 32 is connected to the upper member 26 and 
to the lower member 28. As noted above , these connections 
may further include upper extension member 54 and lower 
extension member 56 extending forward from the rearward 
facing mounting plate 32 and being connected to the upper 
member 26 and lower member 28 via the first pivot 24 . 
Furthermore , the grading system 10 is connected to the 
vehicle 12 via the rearward facing mounting plate 32 , in 
conjunction with a mounting assembly . In the first example , 
a mounting assembly 90 includes a mounting interface 92 
that connects to the vehicle 12 and includes a forward facing 
mounting plate 94 . 
[ 0043 ] The mounting interface 92 is constructed with a 
particular configuration , so as to be able to be mounted to the 
particular type of vehicle shown . The mounting interface 92 
shown in this example is best seen in FIGS . 3 , 8 and 9A - 9D . 
The mounting interface 92 includes rearward extending 
lower brackets 96 having passages 98 therethrough to accept 
pin 100 for connection to the end of the arms 14 of the 
vehicle 12 , after a quick attach assembly has been removed 
from the vehicle 12 , if it had been so equipped . The 
mounting interface 92 also includes rearward extending 
upper brackets 102 that are used to fix the position of the 
mounting interface 92 relative to the vertically movable 
arms 14 of the vehicle 12. In this example , the connection of 
the rearward extending upper brackets 102 to a cross mem 
ber 104 that extends between and is connected to the 
vertically movable arms 14 of the vehicle 12. The connec 
tion is accomplished by use of fasteners 106 in the form of 
large U - shaped bolts with corresponding washers and nuts , 
as shown . It also will be appreciated that the mounting 
interface 92 is adjustable with respect to the angle of the 
forward facing mounting plate 94 , such as by use of shims 
when connecting the U - shaped fasteners 106 to the rearward 

extending upper brackets 102 and the cross member 104 of 
the front arms 14 of the vehicle 12 . 
[ 0044 ] The mounting interface 92 may have other struc 
tural members that lend further stiffness and / or support to 
the rearward extending upper and lower brackets 102 , 96 , 
and it will be appreciated that alternative configurations and 
structures may be used to form a suitable mounting interface 
92 to provide for secure mounting of the grading system 10 
to the vehicle 12. Indeed , the actual configuration likely will 
differ depending on the particular structure of the vehicle to 
which the grading system is to be mounted 
[ 0045 ] In addition , the grading system 10 of the first 
example is height adjustable to a preselected degree relative 
to the vehicle 12 when resting on a ground surface , as well 
as by use of the vertically movable arms 14 of the vehicle 12 . 
A pattern of vertically spaced apart holes 32a through the 
rearward facing mounting plate 32 of the frame 22 , and a 
pattern of vertically spaced apart holes 94a in the forward 
facing mounting plate 94 of the mounting interface 92 make 
the frame 22 height adjustable relative to the forward facing 
mounting plate 94 of the mounting interface 92 that is 
connected to the front arms 14 of the vehicle 12. For 
instance , the holes through the respective mounting plates 
32 , 94 and use of suitable fasteners , such as bolts and nuts , 
may permit a range of height adjustment from for example 
4 inches below the grade to 4 inches above the grade , 
without repositioning the vertically movable arms 14 of the 
vehicle 12. It will be appreciated that the range and intervals 
of adjustment may be constructed as desired and will be 
limited by the vertical extent of the respective mounting 
plates and the hole patterns . 
[ 0046 ] FIGS . 9A - 9D provide simplified schematic side 
views to help show a relative range of adjustment for the 
height of the blade 34 with respect to the positioning of the 
vertically movable arms 14 of the vehicle 12 and of the 
respective mounting plates 32 , 94 of the grading blade 
assembly 20 and the mounting interface 92. In FIG . 9A , 
when initially connecting the grading blade assembly 20 to 
the vehicle 12 , the vertically movable arms 14 of the vehicle 
12 re raised to a position above a lowest most position . For 
example , depending on the needs for the day , the arms 14 
may be raised to a position 4 " or 5 " above the lowest 
position . When the rearward facing mounting plated 32 of 
the grading blade assembly 20 is mated in a full overlap 
position to the forward facing mounting plate 94 of the 
mounting interface 92 , the blade 34 rests on the ground with 
the vehicle 12 and the first pivot 24 is substantially vertical , 
while the second pivot 30 is substantially longitudinal . 
[ 0047 ] In FIG . 9B , the vehicle 12 is resting on the ground 
surface , the vertically movable arms 14 of the vehicle 12 
have been moved to a lowermost position , while the mount 
ing plates 32 , 94 remain in a full overlap , resulting in the 
blade 34 of the grading blade assembly 20 being below the 
vehicle 20. In FIG . 9C , the vehicle 12 is resting on the 
ground surface , the vertically movable arms 14 of the 
vehicle 12 have been moved to a lowermost position , and the 
adjustable mounting of rearward facing mounting plate 32 is 
offset downward one half relative to the forward facing 
mounting plate 94 , resulting in the grading blade assembly 
being further below the vehicle than in FIG . 9B . By com 
parison , FIG . 9D shows a more extreme raised position 
when the vehicle 12 is resting on the ground surface , the 
vertically movable arms 14 of the vehicle have been raised 
further than in FIG . 9A , and the adjustable mounting of 

a 
a 

20



US 2021/0355647 A1 Nov. 18 , 2021 
6 

2 

2 

rearward facing mounting plate 32 is offset upward one half 
relative to the forward facing mounting plate 94 , resulting in 
the blade 34 of the grading blade assembly 20 being well 
above ground surface . It will be appreciated that the posi 
tions shown are merely some of the relative positions 
attainable , based on the range of offset available between the 
mounting plates 32 , 94 and the extent to which the vertically 
movable arms 14 of the vehicle 12 can be lowered or raised 
from an initial mounting position that has the arms 14 raised 
above a lower most position . This also permits greater 
variation in digging and an ability to maintain the blade 34 
at a relatively level position throughout a fairly large range 
of displacement in elevation , as the first pivot 24 remains 
substantially vertical . It also will be appreciated that the first 
pivot 24 will remain substantially vertical during such height 
adjustments , thus keeping the blade 34 level , even when 
introducing yaw movements , such as when turning the blade 
34 left to right . 
[ 0048 ] Relative to prior art grading systems , the more 
rigid connection and shorter extension of the grading system 
10 from the front of the vehicle , while maintaining the blade 
34 in a level position throughout its use at varied heights , 
permit one to more easily achieve the aforementioned goal 
in fine grading of finishing within 3/8 " or 1/2 " of the site plan , 
with as little waste as possible . In fact , by eliminating the shortcomings of the prior art systems , the present grading 
system 10 is able to achieve substantially better performance 
and to finish within 1/8 " to 3/8 " of a site plan . 
[ 0049 ] The second example grading system 210 shown in 
FIG . 13 presents an alternative mounting assembly 212 that 
includes brackets 214 and 218 extending rearward from a 
rearward facing mounting plate 220. The rearward facing 
mounting plate 220 is part of a frame 222 that otherwise 
includes the same components as in the first example 
grading system 10. Thus , the rearward facing mounting plate 
220 is connected to the upper member 26 and lower member 
28 , such as by having an upper extension member 54 and a 
lower extension member 56 that extend forward from the 
rearward facing mounting plate 220 and are connected to the 
upper member 26 and lower member 28 via the first pivot 
24. However , the mounting assembly 212 is constructed and 
configured for direct mounting to the vertically movable 
arms 14 of a vehicle 12. This is achieved by having rearward 
extending lower brackets 214 having passages 216 there 
through to accept pins 224 for connection to the end of the 
arms 14 of the vehicle 12 , and rearward extending upper 
brackets 218 that are used to fix the position of the frame 222 
of the grading system 210 directly to the vertically movable 
arms 14 of the vehicle 12 , such as at a cross member . In this 
example , the connection of the rearward extending upper 
brackets 218 is accomplished by use of fasteners in the form 
of large U - shaped bolts with corresponding washers and 
nuts , similarly to those shown for the first example . 
[ 0050 ] It will be appreciated that alternative configura 
tions and structures may be used to form a suitable mounting 
assembly to provide for secure mounting of the grading 
system 210 directly to a vehicle 12 and the actual configu 
ration likely will differ depending on the particular structure 
of the vehicle to which the grading system is to be mounted . 
Also , as with the first example , the mounting assembly 212 
of the second example is adjustable with respect to the angle 
of the rearward facing mounting plate 220 , such as by use of 
shims when connecting the rearward extending upper brack 
ets 218 to the front arms of a vehicle , which may , for 

example , be in the same way as was shown for the first 
example , or the connection may be made in an alternative 
suitable manner . 
[ 0051 ] Given the disclosure herein , it will be understood 
that the grading system 10 of the first example , and the 
grading system 210 of the second example , also may include 
an optional cutting element assembly 110. The cutting 
element assembly 110 is ideally suited for use with the 
grading blade assembly 20 , but it will be understood that the 
cutting element assembly 110 alternatively could be used on 
other grading blade assemblies to overcome the aforemen 
tioned issues relating to hard or solid ground and debris . 
[ 0052 ] The cutting element assembly 110 of the grading 
system 10 includes a rotor 112 having opposed ends 112a , 
112b , and cutting teeth 118 connected to the rotor 112. The 
cutting teeth 118 preferably have respective cutting edges 
120 at an angle relative to an outer surface 122 of the rotor 
112 , so as to provide cutting in one rotational direction . The 
cutting element assembly 110 additionally has first and 
second arms 124 , 126 , respectively , with each having a distal 
end 124a , 126a , respectively , rotatably connected to one of 
the respective opposed ends 112a , 112b of the rotor 112 , and 
a proximal end 124b , 126b , respectively , pivotally con 
nected to one of the respective end walls 80 , 82 that extends 
forward from the opposed ends 42 , 44 of the blade 34. At 
least one lift actuator 130 has a first end 130a pivotally 
connected to at least one of the first and second arms 124 , 
126 at a location spaced from the pivotal connection of the 
arm 124 , 126 to the respective end wall 80 , 82 , and having 
a second end 130b pivotally connected to the grading blade 
assembly 20. In this example , one lift actuator 130 is 
connected to the arm 124 and to the end wall 80. The at least 
one lift actuator 130 enables the arms 124 , 126 of the cutting 
element assembly 110 to have at least one lowered position 
and at least one raised position . In the example shown , the 
at least one lowered position may , for example , be identified 
as when the arms 124 , 126 lower the rotor 112 to engage the 
ground surface , and at least one raised position may , for 
example , be identified as when the arms 124 , 126 raise the 
rotor 112 and are pivoted to the furthest extent rearward , so 
as not to require lifting force from the lift actuator 130. It 
will be appreciated that the arms 124 , 126 may have 
numerous raised positions within the pivotal range from a 
lowermost position that may extend below the ground 
surface , depending on the height of the grading blade 
assembly 20 , to the extreme highest position noted as when 
the rotor 112 is pivoted to the furthest extent rearward . The 
cutting element assembly 110 also includes a drive motor 
132 rotatably coupled to the rotor 112 . 
[ 0053 ] The example grading system 10 is shown with a 
stabilizing member 134 extending between and fixedly 
connected to the respective arms 124 , 126. It will be 
appreciated that the stabilizing member 134 may be of 
tubular or solid construction , but is intended to provide 
additional structure to assist in keeping the arms 124 and 126 
in registration with each other , so as to stay parallel with 
respect to the distance between the points along the arms , as 
well as with respect to their pivotal position . One other 
aspect of the present example that is used to keep the arms 
124 , 126 in registration with each other is that the pivotal 
connection of the proximal ends 124b , 126b of the arms 124 , 
126 to the respective end walls 80 , 82 includes a drive shaft 
136 fixedly connected to the proximal ends 124b , 126b of 
the arms 124 , 126 and rotatably connected to the end walls 
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80 , 82 , respectively . As with the stabilizing member 134 it 
will be appreciated that the drive shaft 136 may be of tubular 
or solid construction . The drive shaft 136 being fixedly 
connected to the proximal ends 124b , 126b of the arms 124 , 
126 ensures that an input for rotational movement by the lift 
actuator 130 to the arm 124 will be transmitted to and cause 
a similar rotational movement of the other arm 126. As an 
alternative to use of the drive shaft 136 , each arm 124 , 126 
could be separately connected to a lift actuator for indepen 
dent but coordinated simultaneous movement . 
[ 0054 ] The cutting teeth 118 may be fixedly connected to 
the rotor 112 by welding , or by use of individual holding 
devices for removable mounting of the teeth . Such indi 
vidual holding devices also may be adjustable , to compen 
sate with wear of the teeth over time . It is preferable that the 
cutting teeth 118 be very durable , so as to avoid constant 
replacement or adjustment , and as such , the cutting teeth 118 
may be constructed of foundation welding bar cutting teeth . 
Thus , it is preferable that the cutting teeth 118 may be 
suitable for use on a cold planar to strip asphalt or concrete 
pavement , because this would provide for more aggressive 
cutting and greater durability . However , it will be appreci 
ated that alternative teeth constructions may be used . It also 
will be appreciated that the rotor 112 may be driven in only 
one rotational direction , but alternatively could be config 
ured to rotate in both forward and rearward directions . The 
particular cutting teeth 118 shown in the first example would 
provide for more aggressive cutting in one direction , and if 
configured to rotate in the opposite direction , would provide 
more of a raking effect . 
[ 0055 ] The cutting teeth 118 also preferably are connected 
to the rotor 112 in a non - linear pattern . This may be seen in 
the example grading system 10 where the cutting teeth 118 
may be said to be in a curve linear pattern across the outer 
surface 122 of the rotor 112. This configuration provides a 
further advantage of the example cutting element assembly 
110 because it helps to reduce the torque required to rotate 
the rotor 112 when cutting into the hard ground surface by 
permitting only a few cutting teeth 118 to be in the same 
ground engaging position relative to each other across the 
length of the rotor 112. This is beneficial relative to cutting 
teeth being placed in linear rows arranged to extend longi 
tudinally along the rotor 112. The non - linear pattern helps to 
maintain a more consistent number of teeth in engagement 
with the ground , and therefore , a more consistent level of 
torque required during cutting and mulching of the varied 
material encountered . 
[ 0056 ] While the rotor 112 is driven by the drive motor 
132 , it will be appreciated that there are alternative ways of 
achieving this . For instance , as best seen in FIG . 4 , the 
present example includes a transmission housing 138 that 
encloses a drive sprocket 140 on the drive motor 132 , a 
driven sprocket 142 on an end 112a of the rotor 112 , and a 
roller chain 144 coupling the drive sprocket 140 to the 
driven sprocket 142. Use of a hydraulic drive motor and the 
example configuration for transmission of power provides a 
reliable drive system for the rotor 112. However , it will be 
appreciated that alternative drive motors and / or transmission 
systems may be used to couple a drive force to the rotor . For 
instance , the rotor may be driven directly , by a hydraulic or 
electric motor . A further alternative may utilize different 
structures to couple the driving force to the rotor , such as a 
gear train or other torque altering gear or sprocket configu 
rations , or other drive systems as desired . 

[ 0057 ] As noted previously , it may be desirable to have the 
rotor 112 driven by the drive motor 132 in one rotational 
direction . If this is desired and a hydraulic motor is used as 
the drive motor 132 , then the connection of the drive motor 
132 to a hydraulic circuit optionally may include a one - way 
bypass valve 146 between a fluid input 148 and a fluid outlet 
150 , as best seen in FIG . 2. Especially when using a system 
that will only be rotating in one direction , the ability to 
permit hydraulic fluid flow to bypass the motor 132 can help 
to avoid shocks to the drive components that otherwise may 
occur when suddenly stopping or reversing fluid flow . Thus , 
the fluid flow necessary to drive the drive motor 132 may 
simply be diverted via the bypass valve 146 , so as to permit 
the drive motor 132 to simply freely come to a stop . 
[ 0058 ] It will be appreciated that , as described above , the 
grading system 10 may include a mast 60 that is connected 
to and extends upward from the grading blade assembly 20 , 
and may include an electronic component 62 of an auto 
mated grade control system connected to the mast 60. The 
grading system 10 permits positions of the grading blade 
assembly 20 and positions of the cutting element assembly 
110 each to be subject to an automated grade control system . 
[ 0059 ] To control the potential depth of the cutting 
achieved with the cutting element assembly 110 in a fully 
lowered position , the end walls 80 , 82 of the grading blade 
assembly 20 may include pivot limiters 152 for the arms 
124 , 126. Thus , the use of pivot limiters 152 can be very 
beneficial in that the lift actuator 130 may move the arms 
124 , 126 to a lowered position and does not have to apply 
a continuous lifting force , but rather can set the arms 124 , 
126 on the pivot limiters 152. While the weight of the cutting 
element assembly 110 may be sufficient to keep the arms 
124 , 126 engaged with the respective pivot limiters 152 , to 
the extent necessary , the lift actuator 130 may apply a 
downward force to hold the arms 124 , 126 against the pivot 
limiters 152. In addition , in order to account for the wear of 
the cutting teeth 118 or to make a fine adjustment in 
positioning , it is preferable that the pivot limiters 152 
include adjustable stackable stops 154. As shown partially 
exploded in FIG . 2 , the adjustable stops 154 optionally may 
include multiple shims held by a fastener , or alternative 
suitable constructions that provide for different selected 
heights of the pivot limiters 152 , which may provide for 
position adjustment of the rotor 112 at its lowest position 
relative to the bottom of the end walls 80 , 82 and bottom 
edge 38 of the blade 34 . 
[ 0060 ] From the above disclosure , it will be apparent that 
a grading system constructed in accordance with this dis 
closure may include a number of structural aspects that 
provide advantages over prior art grading systems for use on 
vehicles , depending upon the specific design chosen . 
[ 0061 ] It will be appreciated that a grading system may 
have a grading blade assembly , a cutting element assembly , 
or both a grading blade assembly and a cutting element 
assembly consistent with this disclosure , and each assembly 
may be embodied in various configurations . Any variety of 
suitable materials of construction , configurations , shapes 
and sizes for the components and methods of connecting the 
components may be utilized to meet the particular needs and 
requirements of an end user . It will be apparent to those 
skilled in the art that various modifications can be made in 
the design and construction of such a grading system with 
out departing from the scope or spirit of the claimed subject 
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matter , and that the claims are not limited to the preferred 
embodiment illustrated herein . 

1. A grading system for connection to a vehicle having 
vertically movable arms comprising : 

a grading blade assembly comprising : 
a frame including a first pivot extending upward 

between an upper member and a lower member , a 
second pivot extending forward between the upper 
member and the lower member , and a rearward 
facing mounting plate connected to the upper mem 
ber and to the lower member ; 

a blade comprising a forward facing blade body having 
a lower edge , an upper edge and opposed ends , 
wherein the blade is connected to the frame via the 
first pivot and the second pivot ; 

a blade yaw actuator connected to the frame and to the 
blade , wherein the blade yaw actuator adjusts yaw 
movement of the blade relative to the first pivot ; 

a blade roll actuator connected to the frame and to the 
blade , wherein the blade roll actuator adjusts roll 
movement of the blade relative to the second pivot ; 

wherein the frame is configured to have the first pivot 
extend substantially vertically and the second pivot 
extend substantially longitudinally when the grading 
blade assembly is connected to the vehicle and the 
blade and vehicle are in a level position on a ground 
surface and the vertically movable arms of the 
vehicle are in a first raised position above a lowest 
most position ; 

wherein the grading blade assembly further comprises 
end walls that are connected to and extend forward 
from the respective opposed ends of the blade ; and 

a cutting element assembly comprising : 
a rotor having opposed ends ; 
cutting teeth connected to the rotor and having 

respective cutting edges at an angle relative to an 
outer surface of the rotor so as to provide cutting 
in one rotational direction ; 

first and second arms each having a distal end 
rotatably connected to one of the respective 
opposed ends of the rotor and a proximal end 
pivotally connected to one of the respective end 
walls that extend forward from the opposed ends 
of the blade ; 

at least one lift actuator having a first end pivotally 
connected to at least one of the first and second 
arms at a location spaced from the pivotal con 
nection of the arm to the respective end wall and 
having a second end pivotally connected to the 
grading blade assembly , wherein the arms of the 
cutting element assembly have at least one low 
ered position and at least one raised position ; and 

a drive motor rotatably coupled to the rotor . 
2. The grading system of claim 1 , wherein the blade yaw 

actuator and blade roll actuator are hydraulic actuators . 
3. The grading system of claim 1 , wherein the blade yaw 

actuator is connected at a first end to the blade at a location 
spaced laterally from the first pivot toward one of the ends 
of the blade and connected at a second end to the frame at 
a location rearward of the first pivot . 

4. The grading system of claim 1 , further comprising a 
second blade yaw actuator connected at a first end to the 
blade at a location spaced laterally from the first pivot 

toward one of the ends of the blade and connected at a 
second end to the frame at a location rearward of the first 
pivot . 

5. The grading system of claim 1 , wherein the blade roll 
actuator is connected at a first end to the blade at a location 
spaced laterally from the first pivot toward one of the ends 
of the blade and connected at a second end to the frame at 
a location spaced vertically from the second pivot . 

6. ( canceled ) 
7. The grading system of claim 1 , wherein the grading 

system rearward facing blade has a pre - selected pitch posi 
tion that remains substantially the same within the normal 
range of movement of the vertically movable arms of the 
vehicle during grading . 

8. The grading system of claim 1 , wherein the frame 
further comprises an upper extension member and a lower 
extension member that extend forward from the rearward 
facing mounting plate that are connected to the upper 
member and lower member via the first pivot . 

9. ( canceled ) 
10. The grading system of claim 12 , further comprising an 

electronic component of an automated grade control system 
connected to the mast . 

11. The grading system of claim 12 , further comprising a 
mast receiver connected to the grading blade assembly and 
configured to removably receive the mast . 

12. A grading system for connection to a vehicle having 
vertically movable arms comprising : 

a grading blade assembly comprising : 
a frame including a first pivot extending upward 

between an upper member and a lower member , a 
second pivot extending forward between the upper 
member and the lower member , and a rearward 
facing mounting plate connected to the upper mem 
ber and to the lower member ; 

a blade comprising a forward facing blade body having 
a lower edge , an upper edge and opposed ends , 
wherein the blade is connected to the frame via the 
first pivot and the second pivot ; 

a blade yaw actuator connected to the frame and to the 
blade , wherein the blade yaw actuator adjusts yaw 
movement of the blade relative to the first pivot ; 

a blade roll actuator connected to the frame and to the 
blade , wherein the blade roll actuator adjusts roll 
movement of the blade relative to the second pivot ; 

wherein the frame is configured to have the first pivot 
extend substantially vertically and the second pivot 
extend substantially longitudinally when the grading 
blade assembly is connected to the vehicle and the 
blade and vehicle are in a level position on a ground 
surface and the vertically movable arms of the 
vehicle are in a first raised position above a lowest 
most position ; and 

a mast that is connected to and extends upward from the 
grading blade assembly and a collar rotatably con 
nected to the mast . 

13. The grading system of claim 12 , wherein at least one 
hydraulic component is connected to the collar and remains 
in a substantially longitudinal direction when the blade is 
subjected to a yaw movement . 

14. The grading system of claim 13 , wherein the at least 
one hydraulic component is a valve body that includes a first 
circuit that controls the blade roll actuator and a second 
circuit that controls the blade yaw actuator . 

a 

a 
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15. The grading system of claim 1 , further comprising a 
mounting assembly that connects the frame to the vehicle . 

16. The grading system of claim 15 , wherein the mounting 
assembly further comprises a mounting interface that con 
nects to the vehicle and includes a forward facing mounting 
plate . 

17. The grading system of claim 16 , wherein the mounting 
interface is adjustable with respect to the angle of the 
forward facing mounting plate . 

18. The grading system of claim 16 , wherein the rearward 
facing mounting plate of the frame is height adjustable 
relative to the forward facing mounting plate of the mount 
ing interface . 

19. The grading system of claim 15 , wherein the mounting 
assembly further comprises brackets extending rearward 
from the rearward facing mounting plate of the frame and 
fasteners that connect the brackets directly to the vehicle . 

20. ( canceled ) 
21. The grading system of claim 1 , wherein the end walls 

of the grading blade assembly include forward extensions 
that are adjustable with respect to extending forward from 
the blade . 

22. The grading system of claim 1 , wherein the end walls 
of the grading blade assembly include downward extensions 
that are adjustable with respect to extending downward from 
the blade . 

23. ( canceled ) 
24. The grading system of claim 1 , further comprising a 

stabilizing member extending between and fixedly con 
nected to the respective arms . 

25-36 . ( canceled ) 
* 
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