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A machine for the maintenance and conditioning of road 
shoulders having a Work Vehicle, an aggregate tiller, a screed 
assembly, and an attachment apparatus; the attachment appa 
ratus being such that the screed assembly is rearWard of the 
aggregate tiller, and such that the aggregate tiller and the 
screed assembly operate on the road shoulder While the Work 
Vehicle travels on the road proper. A preferred embodiment 
includes an assembly of the aggregate tiller, the screed assem 
bly, the attachment apparatus, a folding apparatus Whereby 
the assembly may be folded into a stoWed position, a broom 
Whereby the road edge may be sWept clean, and adjustment 
mechanisms Whereby the assembly may be adjusted; the 
adjustment mechanisms being remotely controlled. 
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HGURE 6 
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MACHINE FOR THE MAINTENANCE AND 
CONDITIONING OF ROAD SHOULDERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not Applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable 

DESCRIPTION OF ATTACHED APPENDIX 

[0003] Not Applicable 

BACKGROUND OF THE INVENTION 

[0004] This invention relates generally to-the ?eld of road 
maintenance, and more speci?cally to a machine for improv 
ing the ef?ciency of maintenance and-conditioning of gravel 
road shoulders. Yet more speci?cally this invention relates to 
a machine that grooms and conditions a road shoulder in a 
single pass operation. 
[0005] The practice of maintaining roads and road shoul 
ders dates back many years, and the necessity of such main 
tenance shall continue for as long as road travel is popular. 
One of the particular problems that necessitates maintenance 
is the deterioration of the road shoulder along the road proper. 
This deterioration consists chie?y of erosion caused by 
nature, snoWploWs, and motor vehicles. This problem 
becomes especially pronounced When the road shoulder con 
sists of a loose aggregate, such as gravel, commonly found 
along the side of a paved road. One speci?c component of the 
deterioration is the fact that the aggregate erodes aWay from 
the pavement edge leaving a ledge at the convergence of the 
road shoulder and the pavement edge. This ledge creates a 
haZard for vehicles and their operators in that they may inad 
vertently venture too close to the road shoulder and drop a 
Wheel off the ledge thereby creating the potential for loss of 
control resulting in a possible accident. Additional facets of 
the problem include ruts, ridges, and pot holes along the road 
shoulder, Which, if not removed, cause additional safety con 
cerns, as Well as contributing to the further deterioration of the 
road shoulder. Over the years many devices and methods have 
been developed to correct this problem, and it has been found 
that replacing or reclaiming the aggregate at regular time 
intervals provides the best overall maintenance; the object 
being to eliminate the ledge at the road edge and any ruts, 
ridges, or potholes that exist on the road shoulders. 
[0006] The most relevant prior technology consists of 
machines that replace aggregate and machines that reclaim 
aggregate. 
[0007] The machines that replace aggregate Work by con 
veying bulk material from a dump truck, or other type of 
material transporting vehicle, to the shoulder of the road and 
subsequently depositing it on the road shoulder. These 
machines sometimes employ a box screed device to level the 
aggregate With the road surface. 
[0008] The reclaiming machines operate by reclaiming and 
reusing the existing aggregate that has eroded aWay from the 
road edge. These reclaiming machines can be classi?ed as 
tWo types. The ?rst type of reclaiming machine is a set of 
screed type cutting edges Which screed and convey eroded 
aggregate back to the road edge and screed it ?ush With the 
road surface, and also level any ridges, ruts or potholes. The 
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second type of reclaiming machine embodies a type of tilling 
apparatus typically consisting of a set of cupped harroW disks, 
also called a disk gang, mounted to a shaft in a manner that 
alloWs them to rotate. The disk gang is pulled along on the 
outside of the road shoulder at an angle and the disks till or dig 
any aggregate that has eroded aWay from the road edge, 
throWing it back toWard the road edge, thus ?lling in along the 
ledge. This machine also cuts and ?lls ruts and ridges, but is 
not pro?cient at leveling and grooming. 
[0009] There are also machines that incorporate both disk 
gangs and cutting edges into one unit and, although these 
machines Were typically used for leveling levees or maintain 
ing unpaved roads, they could conceivably be used for the 
maintenance of a road shoulder along paved roads. 
[0010] It is deemed Worth mentioning that there also exists 
a class of machines that have been used for creating or clean 
ing ditches. These machines are mentioned because they 
employ some of the same components as the reclaiming 
machines mentioned above. Most of these machines have 
been made obsolete by the invention of modern excavating 
equipment. 
[0011] The existing technologies suffer from the folloWing 
signi?cant draWbacks: 
[0012] l. The machines that are employed to replace the 
eroded aggregate require the purchase of large amounts of 
replacement aggregate and the transport of the aggregate to 
the maintenance site. This fact necessitates the use of one or 
more transport vehicles, and the operators that drive them. 
Accordingly, this process becomes quite expensive and labor 
intensive. These machines are also typically sloW in nature, 
and typically only the ?rst 2' of road shoulder is maintained. 
[0013] 2. The machines that reclaim aggregate using only 
screed type cutting edges are limited to use When the aggre 
gate is in a damp and soft condition. These machines do not 
penetrate the aggregate When it is dry and hard and therefore 
cannot convey or distribute enough loose material to su?i 
ciently ?ll in the ledge, ruts and potholes. They also do not 
suf?ciently handle the vegetation that is often found groWing 
in the aggregate. This vegetation often plugs the machine, or 
causes it to ride over top the aggregate, thus limiting penetra 
tion. 
[0014] 3. The machines that reclaim aggregate using a disk 
type harroW, suf?ciently handle the hard and dry conditions, 
as Well as the vegetation, but yet, because they use no leveling 
screed, they lack the ability to leave a groomed surface on the 
road shoulder, and therefore require a secondary operation is 
needed for grooming. They also throW the aggregate and 
vegetation toWard the road edge, and typically much of it 
lands on the paved surface of the road. This results in a safety 
concern for motor vehicles and therefore a secondary opera 
tion is required to clean off the road surface. 
[0015] 4. The machines that reclaim aggregate using a com 
bination of a disk type harroW and a leveling screed, could 
conceivably handle the hard dry conditions, as Well as the 
vegetation, and could also suf?ciently groom the shoulder 
surface. These machines, hoWever, Were typically designed 
for maintaining levees and unpaved roads and therefore do 
not adapt Well to being pulled or driven on the shoulder of a 
paved road. This is because the shoulder of the road is some 
times narroW With someWhat steep ditches along side, and 
these types of machines Would eitherbecome unstable or drift 
doWn the steep ditches limiting their effectiveness. Also, 
because they are designed for maintaining levees and 
unpaved roads they are limited in the ability to reclaim the 
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aggregate and accurately deposit it along the edge of the 
pavement. They are also often too Wide to be con?ned to the 
road shoulder alone thus subjecting the road pavement to 
possible damage from their components. They are also lim 
ited in the ability of keeping debris and aggregate off of the 
paved surface. 
[0016] 5. The machines that are designed for creating or 
cleaning ditches have many of the same components of the 
above mentioned machines. Although these machines may be 
perceived to be able to accomplish the desired maintenance 
on a road shoulder, yet they lack the proper orientation and 
function to do so. They are typically designed to dig a trench, 
and as a result have no ability to redistribute material in the 
manner required to properly groom a road shoulder. They 
typically leave a berm consisting of the excavated material 
along the side of the ditch. 

BRIEF SUMMARY OF THE INVENTION 

[0017] The primary object of the invention is to provide a 
machine for the maintenance of aggregate based road shoul 
ders that fully, ef?ciently, and exceptionally completes the 
maintenance in a single pass operation. 
[0018] Another object of the invention is to provide a 
machine for the maintenance of road shoulders that reclaims 
and reuses existing aggregate along the road. 
[0019] A further object of the invention is to provide a 
machine for the maintenance of road shoulders that requires 
no additional aggregate be added to the road shoulder. 
[0020] Yet another object of the invention is to provide a 
machine for the maintenance of road shoulders that operates 
effectively in a variety of conditions, Whether Wet, dry, or 
Weedy. 
[0021] Still yet another object of the invention is to provide 
a machine for the maintenance of road shoulders that leaves a 
clean and smooth shoulder ?nish and a clean and safe road 
surface. 
[0022] Another object of the invention is to provide a 
machine for the maintenance of road shoulders that operates 
safely and effectively With minimal effort regardless of the 
Width or slope of the road shoulder. 
[0023] Another object of the invention is to provide a 
machine for the maintenance of road shoulders that folds into 
a stoWed position for transport. 
[0024] A further object of the invention is to provide a 
machine for the maintenance of road shoulders that maintains 
a loW and centraliZed center of gravity in the stoWed position. 
[0025] Moreover, it is the object of the invention is to pro 
vide a machine for the maintenance of road shoulders that is 
adjustable in its operation to provide optimum results. 
[0026] Other objects and advantages of the present inven 
tion Will become apparent from the folloWing descriptions, 
taken in connection With the accompanying draWings, 
Wherein, by Way of illustration and example, an embodiment 
of the present invention is disclosed. 
[0027] In accordance With a preferred embodiment of the 
invention, there is disclosed a machine for the maintenance 
and conditioning of road shoulders comprising: a Work 
vehicle adapted to receive an attachment, a tilling means for 
scarifying and loosening an aggregate, as is commonly found 
on a road shoulder, a screed means other than the tilling 
means, an attachment means Whereby the tilling means and 
the screed means are attached to the Work vehicle, the attach 
ment means Whereby the screed means is mounted rearWard 
of the tilling means, such that said screed means is positioned 
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to receive the loosened aggregate created by the tilling means, 
the attachment means Whereby the tilling means and the 
screed means operate on the shoulder surface While the Work 
vehicle travels on the road surface, the screed means being 
con?gured such that it conveys the loosened aggregate 
toWards the Work vehicle and screeds said aggregate adjacent 
to the road edge, and the screed means Whereby, in an event of 
there being an excess amount of the aggregate delivered to the 
road edge, the excess amount of the aggregate is conveyed 
aWay from the Work vehicle and deposited smoothly along the 
road shoulder surface. 
[0028] The preferred embodiment may further include an 
assembly comprising the tilling means and the attachment 
means, said assembly having a center of gravity, and a folding 
means Whereby said assembly may be folded into a stoWed 
position for transport, said stoWed position being such that the 
center of gravity of the assembly is in a loW and centraliZed 
location at the front of the Work vehicle, an adjustment means 
Whereby the assembly may be adjusted, and a sWeeping 
means Whereby any aggregate or debris left on the road sur 
face may be removed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The draWings constitute a part of this speci?cation 
and include exemplary embodiments to the invention, Which 
may be embodied in various forms. It is to be understood that 
in some instances various aspects of the invention may be 
shoWn exaggerated or enlarged to facilitate an understanding 
of the invention. 
[0030] FIG. 1 is a perspective vieW of the invention. 
[0031] FIG. 2a is an cross sectional vieW ofa typical road as 
it appears before operated on by the invention. 
[0032] FIG. 2b is an cross sectional vieW ofa typical road as 
it appears after operated on by the invention. 
[0033] FIG. 3 is a rear facing perspective vieW shoWing the 
screed and broom portion of the invention. 
[0034] FIG. 4 is a perspective vieW itemiZing the invention 
in detail. 
[0035] FIG. 5 is a perspective vieW shoWing the front por 
tion of the invention. 
[0036] FIG. 6 is plan vieW of the invention. 
[0037] FIG. 7a is a plan vieW of a progressive folding of the 
back portion of the 
[0038] FIG. 7b is a plan vieW of a progressive folding of the 
back portion of the invention. 
[0039] FIG. 70 is a plan vieW ofa progressive folding ofthe 
back portion of the invention. 
[0040] FIG. 7d is a plan vieW of a progressive folding of the 
back portion of the invention. 
[0041] FIG. 7e is a plan vieW ofa progressive folding ofthe 
back portion of the invention. 
[0042] FIG. 8a is a plan vieW ofa progressive folding ofthe 
front portion of the invention. 
[0043] FIG. 8b is a plan vieW ofa progressive folding ofthe 
front portion of the invention. 
[0044] FIG. 80 is a plan vieW ofa progressive folding ofthe 
front portion of the invention. 
[0045] FIG. 8d is a plan vieW ofa progressive folding ofthe 
front portion of the invention. 
[0046] FIG. 8e is a plan vieW ofa progressive folding ofthe 
front portion of the invention. 
[0047] FIG. 9 is a perspective vieW of the control means of 
the invention. 
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[0048] FIG. 10a is an elevation vieW of the invention in its 
folded position. 
[0049] FIG. 10b is a plan vieW of the invention in its folded 
position. 
[0050] FIG. 100 is a perspective vieW of the invention in its 
folded position. 
[0051] FIG. 11 is a perspective vieW of the compacting 
means of the invention. 
[0052] FIG. 12 is a perspective vieW of an alternative tilling 
device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0053] Detailed descriptions of the preferred embodiment 
are provided herein. It is to be understood, hoWever, that the 
present invention may be embodied in various forms. There 
fore, speci?c details disclosed herein are not to be interpreted 
as limiting, but rather as a basis for the claims and as a 
representative basis for teaching one skilled in the art to 
employ the present invention in virtually any appropriately 
detailed system, structure or manner. 

[0054] Turning ?rst to FIG. 1 there is shoWn a machine for 
the maintenance and conditioning of road shoulders compris 
ing a Work vehicle 14 having a right side 15 and a left side 16, 
said Work vehicle 14 adapted to receive an attachment, and 
said Work vehicle 14 being enabled to travel a path 19 by 
employing a locomotion means such as a standard engine and 
transmission, and said Work vehicle 14 having an operators 
console 17 from Which the locomotion means can be con 
trolled by an operator. This Work vehicle 14 is depicted as a 
truck, but it is inherently understood that any vehicle, such as 
a tractor, a motor grader, or a bulldoZer may suf?ce as the 
Work vehicle 14 for the purposes of this invention. It is noted 
that, for the purposes of clari?cation in the folloWing detailed 
description, the terms front, back, left, and right, shall be 
correspondent to the front, back, left and right of the Work 
vehicle 14 as it is depicted in the draWings. FIG. 1 also shoWs 
a tilling means 40 for scarifying and loosening an aggregate 
160, a screed means 50, a front attachment means 20 and a 
rear attachment means 60 Whereby the tilling means 40 and 
the screed means 50 are attached to the Work vehicle 14. For 
clari?cation FIG. 1 shoWs six states or conditions of aggre 
gate 160a, 160b, 1600, 160d, 160e, and 160]. The aggregate 
may be referred to in a general sense as 160, but otherWise as 
one of the six conditions mentioned. The ?rst condition of 
aggregate 16011 is a compact un?nished condition that may 
have some vegetation 161 groWing in it. The second condition 
of the aggregate 160b is that of being scari?ed and loosened 
by the tilling means 40. The third condition of the aggregate 
1600 is that of being conveyed by the front screed 51 toWard 
the side barrier 53. The forth condition of the aggregate 160d 
is that of collecting at the side barrier 53 and being screeded 
adjacent to the road edge 173. The ?fth condition of the 
aggregate 160e is that of being screeded and conveyed aWay 
from the Work vehicle 14 by the back screed 52, thus leaving 
the sixth condition of aggregate 160f as a smooth and ?nished 
shoulder surface. The tilling means 40 consists of a frame 44 
having front and back bearings 43, and a set of dished blades 
41 mounted to a shaft 42 Which is in turn rotatably attached to 
said bearings 43. It is noted that, though FIG. 1 illustrates a 
dished disc type tilling implement, the present invention 
could successfully employ other tilling means, such as ploW 
shares or rotary tines. FIG. 1 further shoWs the attachment 
means 20 and 60 Whereby the screed means 50 is mounted 
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rearWard of the tilling means 40 With respect to the forWard 
motion of the Work vehicle 14, such that said screed means 50 
is positioned to receive the loosened aggregate 160b created 
by the tilling means 40. Pursuant to the uniqueness of the 
invention FIG. 1 shoWs the attachment means 20 and 60 
Whereby the tilling means 40 and the screed means 50 operate 
in a path 18 separate but adjacent to the path 19 traveled by the 
Work vehicle 14. This observation coupled With a more 
detailed description of the screed means Will enable those 
skilled in the art to appreciate the unique and useful attributes 
of the invention. 

[0055] Turning noW to FIGS. 1 and 4 there is shoWn a 
screed means 50 Which can be further de?ned as an assembly 
consisting of a front screed 51, a back screed 52, a side barrier 
53, a ?rst bar link 54, a second bar link 55, and a third bar link 
56. The function of the ?rst, second, and third bar links Will be 
discussed along With folding and stoWing hereinafter. The 
front screed 51 is oriented such that, When the Work vehicle 14 
is engaged in a forWard motion, it conveys the loosened 
aggregate 160c toWards the Work vehicle 14 and screeds said 
aggregate 160d adjacent to the road edge 173 along the path 
19 traveled by the Work vehicle 14. It can be seen that the side 
barrier 53 is positioned to prevent aggregate 160 from being 
conveyed too far toWards the left thus preventing accumula 
tion of the aggregate 160 under the Work vehicle 14. More 
over, it is seen that the back screed 52 is oriented such that, in 
an event of there being an excess amount of aggregate 160d 
delivered toWards the Work vehicle 14, the excess amount of 
aggregate 160e is conveyed aWay from the Work vehicle 14 
and deposited behind the back screed 52, giving the road 
shoulder a smooth and ?nished surface 160]. 

[0056] Patentably important is the combination of the till 
ing means 40 being mounted ahead of the screed means 50, 
and the screed means 50 being con?gured to convey the 
aggregate 160 as hereinbefore stated. The prior art shoWs no 
implement or invention thus con?gured, nor any invention 
that fully attempts to accomplish the desired results pertain 
ing to the scope of shoulder maintenance. In accordance With 
the objectives of the present invention, the con?guration here 
inbefore stated provides a shoulder maintenance machine that 
Will accomplish the effective and ef?cient ?nishing of gravel 
road shoulders in a one pass operation. 

[0057] In keeping With the invention FIG. 2a and 2b clarify 
the intended application by depicting the cross section of a 
typical road 170, said road 170 being comprised of a road 
surface 171, a shoulder surface 172 along and beside the road 
surface 171, a road edge 173 de?ned as a line at Which the 
road surface 171 and the shoulder surface 172 converge, said 
shoulder surface 172 being comprised of said aggregate 160 
and, sometimes, an amount of vegetation 161 groWing in and 
amongst the aggregate 160. FIG. 7a shoWs the condition of 
the shoulder surface 172 before being affected by the inven 
tion. It is of note that there is a difference in elevation 176 of 
the road surface 170 and the shoulder surface 171. It is also of 
note that the shoulder surface has ridges 174 and ruts 175. 
FIG. 7b shoWs the ?nished condition of the shoulder surface 
172 after being affected by the invention. Comparing FIG. 7b 
to FIG. 711 it is evident that the difference in elevation 176 
depicted in FIG. 7a is eliminated by the invention as can be 
seen in FIG. 7b. It is also evident that the ruts 175 and ridges 
174 depicted in FIG. 7a are likeWise eliminated. Moreover, it 
is further noted that the vegetation depicted in FIG. 7a is 
eliminated as Well. 
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[0058] Refering noW to FIG. 3. While allowing that most of 
the aggregate and debris Will be shielded from the road sur 
face by the side barrier 53, it is nevertheless a reality that a 
small portion of aggregate and debris Will escape said barrier 
53. Thus it is one of the features of the invention is to employ 
a broom to sWeep said debris or aggregate off of the road 
surface. It is important to note that, though the preferred 
embodiment shoWs a sWeeping means 70, the exclusion of 
said sWeeping means 70 does not suf?ciently diminish the 
effectiveness of the invention. It is therefore included here as 
an enhancement, and not as a necessary component of the 
invention. Observing FIG. 3, With reference also to FIGS. 2a 
and 2b, there is shoWn a sWeeping means 70 Whereby, in an 
event that an excess amount of the aggregate 160 escapes the 
side barrier 53, the excess amount of the aggregate 160 is 
sWept off the road surface 171 and onto the shoulder surface 
172. Further observation of FIG. 3 shoWs a sWeeping means 
70 that can be further de?ned as an assembly consisting of a 
set of broom bristles 71, a right mounting arm 72, a left 
mounting arm 73, a set of tumbuckles 74, and a lift chain 75. 
Further examination of FIGS. 3 and 6 reveal that the broom 
bristles 71 are attached to the back screed 52 via the mounting 
arms 72 and 73. These mounting arms 72 and 73 may differ in 
length to achieve an appropriate sWeeping angle 77 (See FIG. 
6). The tumbuckles 74 are used to vary the pitch 78 (See FIG. 
3) of the broom bristles 71 to the ground surface, thus varying 
the aggressiveness of the bristles 71. 
[0059] Turning noW to FIG. 4 there is shoWn an assembly 
13 comprised of the tilling means 40, the screed means 50, the 
front and rear attachment means 20 and 60, the folding means 
30 Whereby said assembly 13 may be folded into a stoWed 
position for transport, and a plurality of adjustment means 82 
Whereby the assembly 13 may be adjusted. Referring noW to 
FIGS. 4,5, and 6 there is shoWn a front attachment means 20 
comprising a front attachment frame 21 to Which a front lift 
beam 23 is rotatably attached at its left end to a pinned pivot 
26. The front lift beam 23 is rotated about pivot 26 by a linear 
actuator 22, said actuator 22 secured to the lift beam 23 at 
pivot 25, and to the front attachment frame 21 at pivot 24. 
FIG. 5 shoWs a mounting frame 28 attached to the Work 
vehicle 14.Also shoWn is an attachment bar 31 having attach 
ment ears 137 and 138 rotatably attached to the mounting 
frame 28 at attachment points 140 and 139 utiliZing attach 
ment pins 142. As further illustrated by FIG. 5 the attachment 
bar 31 has a sWivel mounting hole 136 at Which point a sWivel 
beam 32 is rotatably attached With sWivel bolt 141. Further 
examination of FIGS. 4 and 5 shoW that extension beam 34 is 
rotatably attached to the sWivel beam 32 at its left end at pivot 
point 134, and rotatably attached to the tilling means 40 at its 
right end at pivot point 48. A folding actuator 33 is mechani 
cally joined to both of the sWivel beam 32 and the extension 
beam 34 via linkage bars 37. The front ends of the linkage 
bars 37 are rotatably attached to the folding actuator 33 With 
bolts 133, and the back ends are rotatably attached to the 
extension beam 34 and the sWivel beam 32 With anchor pins 
131 and 132.A further description of the folding function Will 
be forthcoming hereinafter. For clari?cation, the folding 
means 30 can be de?ned as an assembly consisting of the 
attachment bar 31, the sWivel beam 32, folding actuator 33, 
the extension beam 34, and the linkage bars 37. FIGS. 4,5 and 
6 likeWise shoW a set of lift chains 35, each having tWo ends, 
the ?rst ends anchored to the right end of the lift beam 23 at 
chain slots 27, and the second ends anchored to the right end 
of the sWivel beam 32 at anchor holes 38. Upon further 
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inspection of FIG. 4 it is seen that upon actuation of the linear 
actuator 22, the lift beam 23 Will rotate about pivot point 26 
and Will thereby cause a lifting action of the sWivel beam 32 
at the location of the lift chains 35, therefore rotating said 
sWivel beam 32 around pivot bolt 141, and thus the folding 
means 30 Will be lifted resulting in a consequent lifting of the 
front portion of the tilling means 40 due to its connection 48 
to the right end of the extension beam 34. This lifting feature 
enables the tilling means 40 to be disengaged from the ground 
to clear obstructions or paved driveWays, as Well as to facili 
tate folding and stoWing as discussed hereinafter. It is further 
observed in FIG. 3 that the screed means may be lifted by 
using linear actuator 63, Which is connected at its loWer end to 
the ?xed post 62, and at its upper end to the slide post 61. The 
slide post 61 is attached to the side barrier 53 using pin 67. 
(See FIG. 6 for illustration.) Therefore, by activating the 
linear actuator 63, the slide post 61 is vertically raised, thus 
raising the side barrier 53, and the screed means 50. 

[0060] FIGS. 1, 4 and 6 depict adjustable gauge Wheels 82 
Whereby the screed means 50 and the tilling means 40 may be 
adjusted, thus making it possible to till, convey, and screed 
more or less aggregate 160 thus varying the deposition of said 
aggregate to a desirable ?nish. The adjustable gauge Wheels 
82 may be adjusted up and doWn by the use of hydraulic or 
mechanical means. 

[0061] Refer noW to FIG. 1. As it is an important feature of 
the invention that the screed means 50 and the tilling means 
40 operate in a path 18 that is separate but adjacent to the path 
19 traveled by the Work vehicle 14, it becomes evident that in 
order to safely transport the Work vehicle 14 betWeen Work 
sites the assembly 13 either needs to be removed or stoWed in 
a narroWer arrangement. Removing the assembly 13 repeti 
tiously detracts from the e?iciency of the invention, and thus 
it is important that the invention be easily folded into a stoWed 
position for transport. Therefore the invention is con?gured to 
fold into a stoWed position using an eight bar linkage, said 
linkages being some of the components hereinbefore 
described. For further clari?cation FIGS. 711 thru 7e shoW 
plan vieWs of the screed means of the invention as it folds in 
progression. It is noted that the back screed 52 rotates about a 
?xed pivot point 156. It is also noted that the ?rst bar link 54 
is rotatably connected at one end to the back screed 52 at pivot 
point 151, and is rotatably connected to the front screed 51 at 
its other end at pivot point 152. The second bar link 55 is 
rotatably connected at one end to the ?rst bar link 54 at pivot 
point 153, and is rotatably connected at its other end to ?xed 
pivot point 154. The third bar link 56 is also rotatably con 
nected at one end to ?xed pivot point 154, and rotatably 
connected at its other end to the front screed 51 at pivot point 
155. It is evident upon examination of FIGS. 711 thru 7e that 
pivot point 151 af?xed to the back screed 52 and the ?rst bar 
link 54 is limited to a circular path of motion 181 around ?xed 
pivot point 156. LikeWise, pivot point 155 af?xed to the front 
screed 51 and the third bar link 56 is limited to a circular path 
of motion 182 around ?xed pivot point 154. Moreover, pivot 
point 153 af?xed to the ?rst bar link 54 and the secondbar link 
55 is also limited to a circular path of motion 183 around ?xed 
pivot point 154. Thus, it becomes evident, that When a force 
acts upon the linkage assembly to put it in motion, the linkage 
elements move in a stable and predictable manner as shoWn 
by the progression in FIGS. 711 thru 7e respectively, and pivot 
point 47 folloWs a ?xed path ofmotion 180. FIGS. 811 thru 8e 
shoW the tilling means 40 and the folding means 30 of the 
invention as it folds in progression. It is noted that FIGS. 8a 
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thru 8e correspond directly to FIGS. 711 thru 7e respectively. 
Upon examining FIGS. 811 thru 8e, it is observed that the force 
that acts upon pivot point 47 is exerted by the tilling means 40, 
because it is attached to the front screed 51 at pivot point 47. 
It is noted that the poWer to achieve the force for the folding 
motion is created by linear actuator 33, Which acts to rotate 
the extension beam 34 around ?xed pivot point 134 through 
linkages 37. The tilling means 40 is rotatably attached to the 
extension beam 34 at pivot point 48, and therefore, When the 
extension beam 34 is set in motion by the linear actuator 33, 
it folloWs that the tilling means 40 is set in motion as Well. As 
hereinbefore stated, the tilling means 40 is attached to the 
front screed 51 at pivot point 47, and thus pivot point 47 Will 
be set in motion along the ?xed path of motion 180. A full 
observation of FIG. 4 Will reveal that pivot points 48 and 134 
are pinned hinges and are not vertical and thus as the attach 
ment 13 folds, the extension beam 34 and the tilling means 40 
are lifted to a higher elevation. (See FIGS. 1011 thru 100 for 

illustration.) 
[0062] Turning noW to FIG. 9 there is shoWn a control 
means 200 comprising a lever means 201, a control box 202, 
a plurality of adjustment means 82, a linear actuator 33, a 
linear actuator 22, and a linear actuator 63. The levers 201 are 
linked either electrically or mechanically to the control box 
202, Which hydraulically or electro-mechanically poWers the 
actuators 203. In this Way the adjustment means 82 and the 
linear actuators 33, 22, and 63 can be remotely controlled 
from the operators console 17 of the Work vehicle 14. It is to 
be noted that the control means 200 is adapted to simulta 
neously control tWo or more of the tilling means 40, the screed 
means 50 and the folding means 30. Moreover the control 
means 200 is also adapted to independently control one of the 
tilling means 40, the screed means 50, or the folding means 
30. 

[0063] FIG. 1011 thru 100 shoWs the assembly 13 in its 
stoWed position, and upon examination it is seen that the 
tilling means 40 and the extension beam 34 stoW in front of 
Work vehicle 14. Inherent in the design of tilling implements 
is their tendency to be quite heavy, and the tilling means 40 of 
this invention is no exception. As canbe seen in FIGS. 1011 the 
folding means 30 positions the assembly in a stoWed position 
Wherein the center of gravity 190 of the assembly is at a height 
191 ofless than 48" offofthe road surface 170. Upon further 
examination of FIG. 10b and 100 it can also be seen that the 
folding means 30 positions the assembly 13 in a stoWed 
position Wherein the center of gravity 190 of the assembly 13 
is betWeen an imaginary pair of planes 220 and 221, said 
planes being vertical in orientation and further de?ned as a 
right plane 220 and a left plane 221 respectively, said left 
plane 221 being parallel to said right plane 220, and the left 
plane 221 coinciding With the left side 16 of the Work vehicle 
14, and the right plane 220 coinciding With the right side 15 of 
the Work vehicle 14. StoWing the assembly 13 in such a Way 
eliminates the potentially unstable condition that Would exist 
if the center of gravity Were located high off the ground and 
off to the side of the Work vehicle 14. 

[0064] It is evident upon further examination of FIG. 1 that 
the tilling means 40 is adapted to reduce, by tillage, the 
vegetation 161 that is groWing amongst the aggregate 160. 
[0065] Turning noW to FIG. 11 there is shoWn a compacting 
means 230 Whereby the loosened aggregate 160 can be com 
pacted, said compacting means 23 0 to be mounted to the Work 
vehicle 14, or the assembly 13 rearWard of the screed means 
50. It is also a feature of the invention, as shoWn in FIG. 5 that 
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the front attachment means 20 is adapted to attach to a snoW 
ploW mount 28. Likewise, referring to FIG. 3, the rear attach 
ment means 60 may be adapted to use a snoW Wing mount in 
lieu of the lifting means 61 thru 63. 
[0066] It is important to note that, though the tilling means 
40 is illustrated as a disc gang in all of the FIGS. shoWn, tilling 
may be accomplish in a variety of Ways Without departing 
from the invention. For example, FIG. 12 shoWs an excavat 
ing means 300 Which accomplishes the task of tilling, While 
also adding an additional feature of vegetation separation. 
Depicted is a box excavation device 300 Which excavates the 
aggregate. Once the aggregate is Within the box 301, a set of 
rotating tines 302 sifts through the aggregate to separate any 
vegetation that may be excavated along With the aggregate. 
The tines 302 then subsequently discharges the vegetation to 
the side of the box, thus clearing it from the path 18 of 
operation of the screed means, While leaving the aggregate to 
be received by the screed means. It is to be noted that the 
rotating tines 3 02 may be poWered by any conceivable means, 
such as a ground transmission device, or an electric or hydrau 
lic motor. 
[0067] In summary, the detailed description shoWs the pre 
ferred embodiment of a road shoulder conditioning machine 
designed for the one pass conditioning of gravel road shoul 
ders, reclaiming the existing gravel, and reconditioning it 
through a tillage means and a screed means; along With sub 
sequent enhancements such as sWeeping, folding, and com 
pacting as hereinbefore described. 
[0068] While the invention has been described in connec 
tion With a preferred embodiment, it is not intended to limit 
the scope of the invention to the particular form set forth, but 
on the contrary, it is intended to cover such alternatives, 
modi?cations, and equivalents as may be included Within the 
spirit and scope of the invention as de?ned by the appended 
claims. 

What is claimed is: 
1. A machine for the maintenance and conditioning of road 

shoulders comprising: 
a Work vehicle having a right side and a left side, said Work 

vehicle adapted to receive an attachment, and said Work 
vehicle being enabled to travel a path by employing a 
locomotion means, said locomotion means comprising a 
forWard motion means and a rearWard motion means, 
and said Work vehicle having an operators console from 
Which the locomotion means can be controlled by an 
operator; 

a tilling means for scarifying and loosening an aggregate; 
a screed means other than the tilling means, 
an attachment means Whereby the tilling means and the 

screed means are attached to the Work vehicle; 
the attachment means Whereby the screed means is 

mounted rearWard of the tilling means With respect to the 
forWard motion means of the Work vehicle, such that 
said screed means is positioned to receive the loosened 
aggregate created by the tilling means; 

the attachment means Whereby the tilling means and the 
screed means operate in a path separate but adjacent to 
the path traveled by the Work vehicle; 

the screed means being con?gured such that it conveys the 
loosened aggregate toWards the path traveled by the 
Work vehicle and screeds said aggregate adjacent to the 
path traveled by the Work vehicle; and 

the screed means Whereby, in an event of there being an 
excess amount of the aggregate delivered toWards the 
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path traveled by the Work vehicle, the excess amount of 
the aggregate is conveyed aWay from the path traveled 
by the Work vehicle and deposited smoothly behind the 
screed means. 

2. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 1 Wherein the aggregate is such 
as is commonly found beside a road, said road being com 
prised of a road surface, a shoulder surface along and beside 
the road surface, a road edge de?ned as a line at Which the 
road surface and the shoulder surface converge, said shoulder 
surface being comprised of said aggregate and, sometimes, an 
amount of vegetation groWing in and amongst the aggregate; 

3. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 2 further comprising 

a sWeeping means Whereby, in an event that an excess 
amount of the aggregate escapes the screed means and is 
deposited on the road surface, the excess amount of the 
aggregate is sWept off the road surface and onto the 
shoulder surface. 

4. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 2 further comprising 

an assembly comprised of the tilling means, the screed 
means and the attachment means, said assembly having 
a center of gravity; 

a folding means Whereby said assembly may be folded into 
a stoWed position for transport; and 

a plurality of adjustment means Whereby the assembly may 
be adjusted. 

5. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 4 further comprising 

a control means Whereby said adjustment means can be 
remotely controlled from the operators console. 

6. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 5 Wherein said control means is 
adapted to simultaneously control tWo or more of the tilling 
means, the screed means and the folding means. 

7. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 5 Wherein said control means is 
adapted to independently control one of the tilling means, the 
screed means or the folding means. 

8. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 4 Wherein said folding means 
positions the assembly in a stoWed position Wherein the cen 
ter of gravity of the assembly is less than 48" off of the road 
surface. 

9. A machine for the maintenance and conditioning of road 
shoulders as claimed in claim 4 Wherein said folding means 
positions the assembly in a stoWed position Wherein the cen 
ter of gravity of the assembly is betWeen an imaginary pair of 
planes, said planes being vertical in orientation and further 
de?ned as a right plane and a left plane respectively, said left 
plane being parallel to said right plane, and the left plane 
coinciding With the left side of the Work vehicle, and the right 
plane coinciding With the right side of the Work vehicle. 

10. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 2 Wherein said tilling 
means is con?gured to chop, cut, and otherWise reduce the 
vegetation found groWing on the shoulder surface. 

11. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 1 further comprising 

a compacting means Whereby the loosened aggregate can 
be compacted, said compacting means to be mounted to 
the Work vehicle, or the assembly rearWard of the screed 
means. 
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12. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 4 Whereby the attachment 
means is adapted to attach said assembly to a snoW ploW 
mount or a snoW Wing mount. 

13. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 1 Wherein said tilling 
means may be further de?ned as an excavating means 
Whereby the aggregate is excavated and subsequently mixed 
and deposited forWard of the screed means. 

14. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 2 and claim 13 Wherein 
said excavating means excavates the vegetation along With 
the aggregate, and subsequently separates the vegetation 
from the aggregate, and then deposits the aggregate before the 
screed means While discharging the vegetation to an area 
other than forWard of the screed means. 

15. A machine for the maintenance and conditioning of 
road shoulders comprising: 

a Work vehicle having a right side, and a left side, said Work 
vehicle adapted to receive an attachment, and said Work 
vehicle being enabled to travel a path by employing a 
locomotion means, said locomotion means comprising a 
forWard motion means and a rearWard motion means, 
and said Work vehicle having an operators console from 
Which an operator can control the locomotion means of 
said Work vehicle; 

a tilling means for scarifying and loosening an aggregate, 
said tilling means adapted to convey the aggregate 
toWard the path traveled by the Work vehicle; 

an attachment means Whereby the tilling means is attached 
to the Work vehicle; 

the attachment means Whereby the tilling means operates 
in a path separate but adjacent to the path traveled by the 
Work vehicle; 

an assembly comprising the tilling means and the attach 
ment means, said assembly having a center of gravity; 
and 

a folding means Whereby said assembly may be folded into 
a stoWed position for transport, said folding means posi 
tioning the assembly in a stoWed position such that the 
center of gravity of the assembly is betWeen an imagi 
nary pair of planes, said planes being vertical in orien 
tation and further de?ned as a right plane and a left plane 
respectively, said left plane being parallel to said right 
plane, and the left plane coinciding With the left side of 
the Work vehicle, and the right plane coinciding With the 
right side of the Work vehicle. 

16. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 15 Wherein the aggregate 
is such as is commonly found beside a road, said road being 
comprised of a road surface, a shoulder surface along and 
beside the road surface, a road edge de?ned as a line at Which 
the road surface and the shoulder surface converge, said 
shoulder surface being comprised of said aggregate and, 
sometimes, an amount of vegetation groWing in and amongst 
the aggregate; 

17. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 16 further comprising 

a sWeeping means Whereby, in an event that an excess 
amount of the aggregate is deposited on the road surface, 
the excess amount of the aggregate is sWept off the road 
surface and onto the shoulder surface. 

18. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 16 Wherein said tilling 
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means is con?gured to chop, cut, and otherwise reduce the 
Vegetation found growing on the shoulder surface. 

19. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 15 further comprising 

a compacting means Whereby the loosened aggregate can 
be compacted, said compacting means to be mounted to 
the Work Vehicle, or the assembly, rearWard of the tilling 
means. 

20. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 16 further comprising 

a plurality of adjustment means Whereby the assembly may 
be adjusted. 

21. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 20 further comprising 
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a control means Whereby said adjusting means can be 
controlled remotely from the operators console. 

22. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 21 Wherein said control 
means is adapted to simultaneously control both of the tilling 
means and the folding means. 

23. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 21 Wherein said control 
means is adapted to independently control one of the tilling 
means or the folding means. 

24. A machine for the maintenance and conditioning of 
road shoulders as claimed in claim 15 Whereby the attach 
ment means is adapted to attach said assembly to a snoW ploW 
mount or a snoW Wing mount. 

* * * * * 


