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32 Claims. (CI. 37—155) 

This invention relates generally to improve 
ments in road grading equipment and more par 
ticularly to a grading apparatus for conditioning 
and maintaining the shoulders of paWedi and hard 
Surfaced high WayS. 
The usual paved highway, except where it rUnS 

between Safety fences or culvetS, is bounded On 
each side by an unpaved, more or less level, Stri 
of earth which is called the shoulder. This 
shoulder is of such width that a Vehicle may be 
driven off thereon to clear the highWay and this 
action, particularly where the shoulder is damp, 
causes the formation of ruts Which are lunsight 
lly and dangerous. The primary object of my 
invention therefore is tõ provide a grader Which 
may be carried and operated by a motor trLucilk 
or similar v?hicle traveling on the highWay and 

15 

which projects from the truck laterally in order 
to grade and condition the shoulder alongSide 
Which the truck is diriWeñ. 
Another object is to proVide Shoulder maintain 

ing equipment of this kind including a plurality 
of grader blades or boards which are arranged to 
first grade the shoulder and then move the ac 
cumulated earth toward the highWay to fill in allt 
ruts, especially those immediately alongside the 
paved slab, and then to distribute any excesS 
earth outWardly again evenly and Smoothly in 
Such manner as to prevent the formation either 
of a furrow or windrow of earth at the otter 
limit of the graded Strip. 
Another object is to proVide a mo?dboard 

mountig and constr?ction such that the earth 
in addition to being moved outWardly from the 
highway as above will also be prevented from 
forming a ridge of crown on the graded Strip or 
ShOulder. 
Another and important object is to proVide a 

Shoulder conditioner having mounting and Slip 
porting means so arranged that the mðCFImay 
laterally extending moldboards may be easily and 
automatically swung inward alongside the truck. 
to clear and pass a highWay fence or culVert, 
narrow bridge, or the like without requiring that 
the motor truck be driven out of the right hand 
lane on the highway into the path of approaching 
traffic. 

Still another object is to provide a Shoulder 
maintainer in which the moldboards my be 
readily adjusted to proper working angles, hav 
ing interconnecting linkage to preserve proper 
relative angles over any range of adj Štiment af: 
may be compactly folded for transport pupOŠes, 
other objects reside in provision of convenient 
mo?nting means for the sholtilder grader as a 
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whole and other novel details of construction 
which will be made apparent in the course of 
this specification. • 
These and other more detailed and specific ob 

jects will be disclosed in the course of the follow 
ing spècification, reference i being had tö the ac 
compånying diraWingS, in Which -- . . . . . . . 

Fig. 1 is a plan view showing my improved 
shõulder grader in operating condition. The 
draft bars and other supporting parts are shown 
and parts of the operating vehicle or motor trück 
are indicated in dotted lines. M 

Fig. 2 is än erilarged cross section along the 
line 2-2 in Fig.1. , * 

Fig. 3 is a fragirilentäry plan view of the motor 
tru?k or véhicle and showing the moldboards 
folded to What may be termed their passing po 
sitions or in which they fold in opposite direc 
tions clošely alongside the truck for passing high 
way fences, ??lverts and the like. 

Fig. 4 is an ??larged sectional view taken along - 
the line 4-4 in Fig.1. 

Fig. 5 is a view similar to Fig. 3 but showing . 
the m?ldboårds šWúng rearwardly alongside the 
vehicle for tränspòrting. 

Fig. 6 is an enlarged front end elevation of 
the pavement moldboård, showing a section 
through the pavëment edge and adjacent shoul 
der and with thernajör portion of the support 
ing cross memb?r bröken away. V 

Fig. 7 is.?? ehla?ged frägmentary perspective 
view of the lüñiversal joint mounting of the rear 
moldboard aHd adjacent parts. Y 

Fig. 8" is a detail of the adjustable stop rhembër 
fOr limiting i Ward i SWingig Gvernert of the 
rear moldboard. - N 
Referring now möre päriticularly to the draw 

ings my shoulder cönditiöning and maintaining 
apparatus is shown as associated with a motor 
truck or vehicle which is indicated generally at 
A and beneath or to which the draw bars B are 
pivotally connected at forward ends C. Said 
draw bars extend re?lrwärdly and longitudinially 
from their pivoted forwaröd ends and may be 
raised or lowered aboüt the pivots by any suit 
able means such as the hydraulic jacks D con 
nected through links E to the bars. The bars 
also have freedom for limited swinging move 
ments in transverse" planes. Mounted on each 
draw bar is a roller equipped knee or movable 
mounting brackét F which may be adjusted for 
wardly or rearwardly and secured in adjusted 
position by insertion of a pin G in any of the 
openings H. Each knee, as shown in Fig. 2, has 
an upper socket I and lower socket - J in vertical : 
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alignment and said lower socket is formed in an 
arm K fulcrumed at L and movable upWardly 
and downwardly by the screw M. The foregoing 
structure forms a part of an under chassis type 
of motor grader of a well known type and Since 
it forms no part of the present invention the 
structure will not be further detailed herein. 
My invention comprises a cross member or car 

rier member 10 in the form of a hollow tube 
and which at spaced points is equipped With col 
lars l i having upper and lower cone-shaped pins 
2 and 3 (Fig. 2) adapted to be received in the 

aforesaid sockets I and J to thereby mount the 
member on the knees F. For this purpose the 
arm K may be swung downward to receive the 
pins 12 and 13 and then, by adjusting the screw 
M, the sockets may be readily engaged With the 
pins as should be apparent. At the right hand 
end the member 10 extends outwardly from the 
vehicle A some distance and is offset to dispose its 
end portion 4 upwardly and provide adequate 
operating space therebeneath. Obviously by 
shifting the knees F forwardly and rearWardly 
on the draw bars B the member 10 may be angled 
forwardly or rearwardly with respect to the vehi 
cle and by operating the jacks D this member 
may be raised and lowered at either or both ends 
as may be desired. The latter operation, particu 
larly in that it tilts the member 10 in the trans 
verse vertical plane, is of importance in my in 
vention as will presently appear. 
The shoulder conditioner per se includes as its 

main element a forward cutting moldboard or 
blade 15, a rear spreading moldboard 16 and an 
inner or pavement moldboard or stop plate T. 
The forward moldboard 15 is pivotally mounted 
on the extremity of the cross member 10 for 
movement in a horizontal plane about a vertical 
pivot axis and for this mounting I provide the 
outer end portion 14 of the cross member with 
rigidly mounted and braced upper and lower 
mounting lugs 18 apertured to pass the upright 
pin 19 which pivotally engages the in Wardly 
turned hingelugs 20 rigidly mounted on the inner 
end of the moldboard. A brace member 2 il rig 
idly anchors the upper hinge lug. 
This moldboard 15 has a bracing tube 22 

welded along its upper edge and is provided With 
the usual replaceable cutting edge 23 along its 
lower margin. Also this moldboard is provided 
with a levelizer designated generally at 24 which 
is similar to those shown in my prior Patents 
Nos. 1,968,412 and 2,108,541, and which serves to 
prevent chattering of the blade when it is cut 
ting. 
The rear spreading moldboard 16 is mounted 

not only for horizontal swinging movements but 
for up and down movements at its outer or free 
end. The inner end of the moldboard thus car 
ries a riigidly mounted bracket 25 having upper 
and lower apertured lugs 26 adapted to receive 
a vertically axised pivot pin 27. A universal block 
28 has a tubular bearing 29 of a length less than 
the space between the lugs 26, which rotatably 
engages the pin 27 and said block further has a 
tubular bearing 30 disposed at right angles to 
the aforesaid bearing 29 and rigidly connected 
thereto by the diamond-shaped plate 3. The 
latter bearing 30 fits between apertured ears 32 
rigidly affixed and rearwardly extended from the 
member 10 inwardly of its outer end. A pin 33 
passed through these ears 32 and the bearing 30 
then connects the rear moldboard to the member 
O and of course, the two pivot pins 27 and 33 

permit of the desired swinging movement of the 

10 

5 

20 

25 

30 

40 

45 

50 

60 

70 

2,321,401 
moldboard in both horizontal and vertical planes. 
The mounting however, is such that the mold 
board cannot tilt forwardly or rearWardly due to 
the contact betWeen its lower edge and the road 
surface. 

Attention is directed to the fact that, ab?We 
the bearing 29, a collar 34 is secured by a set 
screw 35 on the pin 27 and by raising and loWer 
ing this collar the rear moldboard may have its 
inner end lowered or raised, respectively, with 
respect to the member 10. 
To further support the rear moldboard and 

limit doWinWard movement of its Outer end I 
provide a flexible support member 36 made up of 
a chain 37 Secured at one end at 38 to an Outer 
upper edge portion of the moldboard and con 
nected at its other end to a turn-buckle 39. A 
slotted fork 40 is supported by a turret frame or 
tower 4 approximately over, and well above, the 
universal block 28 and a short length of chain 42 
may have any of its links secured in the fork as 
clearly shown in Fig. 4. The turret frame 41 is, 
of course, erected rigidly from the member | 0 
and the flexible member 36 may thus be readily 
adjusted to Support the Weight of the outer end 
portion of the moldboard limiting , downward 
movement but interfering in no way, with upward 
movement thereof. Rough adjustments may ba 
made by the links of the chain 42. While finer 
adjustments are made by the turnbuckle 39. 
The rear moldboard 6 also has a replaceable 

cutting edge 43 and on the outer end portion 
there is mounted an outwardly sloping, substan 
tially rectangular spreader or feathering plate 4 
Which eXtends forwardly from the board and at 
its outer end terminates substantially flush with 
the end of the board. This plate 44 is rigidly 
braced to the moldboard as represented at 45, 
and the outer end of the plate falls substantially 
flush with the lower edge of the moldboard. 
The forward moldboard i 5 in cutting position 

angles forwardly and outwardly from its pivot 
mounting 9 and to retain it in such position I 
provide a draft chain 46" which is secured at the 
Outer end of the board at 47 and extends for 
waardly and in Wardly therefrom to a hook 48. 
This hook may be engaged with a croSS bar 49 
secured to the bumper of the truck A as clearly 
shown and obviously by varying the length of time 
chain 46 the working angle of the moldboard may 
be changed as desired. The chain limits rear 
ward SWinging movement of the moldboard for 
this purpose but, of course, permits forwald 
SWinging movement as will presently appaear. 
The rear moldboard || 6 is held in working po 

Sition by a novel connection to the forward mold 
board and which comprises a link 50 pivoted at. 
One end at 5 to an extension 52 of the upper 
hinge lug 20. A link rod 53 extends from time, 
link 50 to a short tie bar 54 pivoted at 55 to an 
lupper medial edge portion of the rear moldboard, 
the end of the rod having threaded nuts 56 to per 
mit the convenient adjustment of the overall 
length of the parts 50, 53 and 54. The pivct 5 
jis Offset or eccentric to the pivot 9 for the for 
Ward moldboard and in the working position of 
said forward moldboard the pivot 5 is positioned 
well forward and slightly in Ward of the pivot 9. 
The link 50 and other parts of the connectiol 
thus serve to pull forwardly against the rear 
moldboard and hold it in its rearWardly and out 
wardly angle working position, as will be clearly 
apparent in Fig. 1. 
The pavement or stop moldboard 7 has a 

straight forward end 57 and outwardly and rear 
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wardly angled rear end or tail 58 both of which 
have the replaceable cutting edge 59 shaped to 
fit. A torque arm 60 is pivoted at 6 on a forward 
side of the end portion i 4 of the cross member 

0 and eXtends. forwardly to a pivot arm and 
within an i upper forward edge portion of the 
moldb0ard 7 where the arm carries a riigid ver 
tically axised pin 62. The forward moldboard end 
57 has on its inner side the upper and lower in 
Wardly turned bracket lugs 63 which are aper 
tUred to slidably receive the depended end of the 
pin 62 (see Fig. 6) and an expansion coil Spring 
64 is placed over the pin between saidlugs. Above 
the Spring and below the Uppermost lug º G3. a 
collar 65 is placed on the pin and may be ad 
justed upwardly Or downwardly thereon by a set 
SCreW 66. 
The aforeSaid mounting obviously permits some 

swinging movement of the moldboard 7 in i a 
horizontal plane about the axis of the pin 62 and 
the Spring 64 normally and yieldably urges the 
moldb0ard downwardy. The latter m?Vement is 
limited by contact of the upper lug 63 with the 
collar 65 and obviously by mowing this collar up 
or doWin the moldboard may be raised or lowered 
and adjustments of the tension of the spring 64 
may be made. . 
The torque arm 60 is braced and held in for 

Wardly extending position by means of a brace 
arm or link 67 pivotally connected at 68 and 69 
to the arm and member ?0 and adjustable in 
length through the telescopic connection 70. 

The forward end 5 of the pavement moldboard 
has an inner strip 7 li along its lower edge and ex 
tending upwardly and inwardly therefrom are the 
guide Shoes T2, the purpose of Which Will pres 
ently appear. - 
At the rear of the cross member 10 and in Ward 

ly of the moldboard 6 I provide a stop pad 73 
which is mounted on a riigid frame 74 secured to 
said member 0. At each end the pad 73 has 
threaded Studs 5 Which are paSSed through Open 
ings in the end of a plate 76 rigid on the frame 74 
and by adjusting nuts 77 on these studs the pad 
may obviously be moved inward or outward with 
respect to the truck A in position to engage the 
rear moldboard as it Swings inwardly. This Op 
eration will presently be made clear. 

In operation the front and rear moldboards i 5 
and 6 are arranged in the respectively forwardly 
and rearwardly angled positions and the truck A 
is then driven along the right hand lane of the 
highway pavement, P in Fig. 1, so that the mold 
boards extend out over the shoulder S. The two 
moldboards i 5 and i 6 are substantially at right 
angles to each other but the inner end of the 
forward moldboard stands forWardly and out 
Wardly from the corresponding inner end of the 
rear moldboard. In this p?Siti On the rear end 58 
of the pavement moldboard 7 them extends rear 
wardly over the forward side of the inner end 
of the rear moldboard in contact therewith. 
The truck or vehicle is driven so that the straight 
forward end 57 of the pavement moldboard, hav 
ing the runner 7 , moves along the pavement im 
contact therevWith and a Short distance from the 
edge as clearly ShOWn. 
The draw bars B are Of CourSe lOWereld Or ad 

justed so that the forward - moldboard 5 will 
make the desired cut, whereupon the earth then 
graded will be caused by the angle Of the mold 
board to move in Wardly toWard the pavement. 
As the earth is thus throWn in Wardly it Will at 
least partially, fill all ruts or depressions, partic 
ularly those immediately alongside the pavement, 
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and the excess earth will flow from the inner end 
of the moldboard back to the rear moldboard 
i 6 for redistribution outwardly thereby complet 
ing the filling of any ruts or depressions not previ 
ously filled by the forward moldboard. The pave 
ment moldboard 7 will prevent the earth from 
moving inward over the pavement and will guide 
the earth off the edge of the pavement and to 
the rear moldboard. The forward moldboard has 
a true cutting edge and is set to cut off all high 
points. The board is always so set that it will 
move more earth than required to fill all depr?s 
sions in order that a sufficient quantity of the . 
earth Will reach the edge of the pavement and 
insure the filling of the ruts therealongside. 
As the loose earth flows along the rear mold 

board rearwardly and outwardly it will move un 
der the spreader plate 44 and exert an upward. 
preSStire thereon Such that the outer i end of this 
moldboard will be moved upwardly. As best seen 
in Fig. 4 this i angular movement and positioning 
of the moldboard. í 6 causes the earth to be spread 
Or feathered evenly and outwardly leaving a per 
fectly smooth shoulder and with no furrow or . 
windrow at the outer edge of the graded strip. 
The earth is further so distributed and dropped 
that no crown or ridge will be found on the 
graded strip. The relatively wide rear i end or 
edge of the plate 4 is obviously important as 
it prevents escape of the earth without properly 
raising the moldboard and by crowding and con 
fining the earth prevents it from - rolling up 
Wardly over the outer end portion of the plate. 

It Will be noted that the forward moldboard, 
Which does the actual grading may extend out 
Ward Some distance i beyond the rear moldboard 
and thus the material feathered outwardly from 
beneath the spreader - plate 44 may just nicely 
fill the outer edge of the graded strip. The ad 
justment at 56 however, permits the rear mold 
board to be adjusted to º drop the material, par 
ticularly the larger pieces, either i at the outer 
end as described or nearer the pavernent; at the 
Will of the operator. M M 

Should the pavement moldboard II7 , be acci 
dentally moved off the edge of the pavement by 
misdirection of the vehicle the shoes 72 will 
readilly guide it back over the edge when the ve 
hicle is steered in a direction toward the center 
of the pavement as will be readilly understood. 
Along most highways the grader will frequent 

ly encounter obstacles on the shoulder such as 
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highway fences, culverts, narrow bridges, or the 
like, and to pass same, it is, of course, neither 
Safe nOr desirable to drive the vehicle out of its 
right hand lane over into the path of approach 
ing traffic. By my novel mounting and inter 
connection of the parts I avoid the necessity for 
such travel as follows: N 
The operator by raising the right hand draw 

bar B (next to the grader) and lowering the 
other, may tilt the entire grader in the trans 
Verse plane, meanwhile raising it from the 
ground. The weight of the forward moldboard 
5 will then cause it to automatically swing in 
Ward toward the vehicle and this operation, car 
rying the pivot 5 inwardly and to the rear, will 
cause the rear moldboard i 6 to also fold toward 
the vehicle due to the end thrust on the link 50. 
An adjustable stop 80 on the forward side of the 
member 10 Will engage the brace 2 on the for 
Ward moldboard to limit the folding movement. 
As a result the moldboards assume the passing 
position of Fig. 3 close against the vehicle and 
clear of any obstructions upon the highway shoul 
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A are then restored to normal positions and the 
contact of the forward moldboard with the 
ground will then swing it back to operating posi 
tion (limited by the chain 46) and the pull ex 
erted upon the link 50 by the forwardly shifted 
pivot 5 will pull the rear moldboard 6 forward 
ly to its working position. It is thus un neces 
sary for the operator of the vehicle to do more 
than manipulate the controls (not shown) for 
the jacks D to fold and unfold the grader as re 
quired. 

Obviously the stop 80 may be adjusted as re 
quired to limit the folding of the moldboards to 
the point that they Will clear the Vehicle and 
prevent any damage. 
The width of the graded strip may be readily 

varied according to the width of the shoulder by 
adjusting the chain 46 to angle the forward mold 
board as may be required and such adjustments 
Will i always cause a corresponding and properly 
proportional positioning of the rear moldboard 
by action of the pivot 5 on link 50. However, 
as stated heretofore, the rear moldboard il 6 may 
be independently adjusted to the desired angle 
by manipulation of the nuts 56 on the link rod 53. 

For transporting, the chain 46 is disconnected 
and, With the grader raised from the ground, the 
forward moldboard f5 is swung by hand around 
to the rear. As this is dome the puShing force 
exerted on the link 50 by the pivot 5 moWing 
outwardly and rearwardly Will swing the rear 
moldboard inwardly until stopped by the pad 73. 
As shown in Fig. 5 the moldboards will thus stand 
substantially parallel and close in to the side of 
the vehicle. - The chain 37 may now be tightened 
if desired to have greater road clearance While 
transporting and the stop pad 73 may be ad 
justed to provide adequate clearance between the 
moldboard i 6 and the truck body and tires. The 
chain 46 will be conveniently used at this time 
to tie the moldboards to the truck and prevent 
outWard Swinging. 

It is to be noted that my device is not a shoul 
der shaper and is used only to condition and 
maintain the shoulder in whatever shape or Con 
tour it may have been originally worked into by 
the usual equipment for such purposes. In this 
connection, it - Will be apparent that the trans 
verse tilting of the beam 10 as described will per 
mit the moldboards to be angled according to the 
transverse slope or inclination, if any, of the 
shoulder. 
Under Some circumstances, for example Where 

the shoulder has been worked by hand and fills 
made leaving some large bumps or particles On 
the surface, the forward moldboard 15 may be 
disposed in the rearwardly angled position, shoWn 
by the dotted lines in Fig. 5 (with the rear mold 
board 6 swung alongside the truck), and the 
larger particles will be run out and discharged 
at the outer edge of the shoulder. The levelizer 
24 holds the moldboard at the desired Weltical 
adjustment to drop any small particles in this 
operation. - 

It is understood that suitable modifications 
may be made in the structure as disclosed, pro 
vided such modifications come within the Spirit 
and scope of the appended claims. Having now 
therefore fully illustrated and described my-in 
vention, what I claim to be new and desire to 
protect by Letters Patent is: · -- 

1. A grader of the character described, com 
prising the combination with a wheeled -frame, 
of front and rear i moldboards. supported on - the 
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2,321,401 : 
der. When past the obstruction, the draw bars frame and disposable in forwardly and rearWard- . 

ly angled working positions respectively, the said 
moldboards being foldable forwardly and rear 
wardly about inner end pivot connections, means 
for adjusting the angle of one moldboard, and 
means connecting the moldboards to cause cor 
responding folding movements of both in re 
sponse to adjustment of said one moldboard. 

2. A grader of the character described, com 
prising the combination with a wheeled frame, 
of front and rear moldboards each supported at 
one end on the frame and arranged to be posi 
tioned in forwardly and rearwardly angled work 
ing positions respectively, the said moldboards 
being foldable for Wardly and rearwardly about 
inner end pivot connections, means for fold 
ably adjusting the front moldboard forwardly 
or rearwardly to control the width of the strip 
graded thereby, and means connecting the mold 
boards to cause opposite and substantially equal 
folding adjustments of the rear moldboard in 
reSpOnse to adjustment of Said front moldboard. 

3. A grader of the character described, com 
prising the combination with a wheeled frame, 
of front and rear moldboards each supported at 
one end on the frame and extending from these 
ends in forwardly and rearwardly angled work 
ing positions respectively, the said moldboards 
being foldable forwardly and rearwardly about 
inner end pivot connections, means for adjust 
ing the front moldboard forwardly or rearwardly 
to thereby control the working angle thereof, and 
link means connected between the front and 
rear moldboards and operative to adjust the rear 
moldboard in accordance with adjustments of 
the front moldboard and maintain the outer end 
of the rear moldboard inwardly of the path of 
the outer end of the front moldboard. 

4. . A highway shoulder grader comprising the 
combination with a wheeled frame, of front and 
rear moldboards each pivotally supported at one 
end from the frame and swingable about said 
connections to respectively forwardly and rear 
wardly angled working positions with respect 
thereto, the front moldboard being adapted to 
grade and move earth inwardly from the shoul 
der toWard the highway and the rear moldboard 
to receive such earth and return it outwardly 
over the surface of the shoulder, the said rear 
moldboard being also pivoted about its inner 
end for upWard and downward movement at its 
outer end, and means on the rear moldboard for 
uirging the outer end thereof upwardly in re 
Sponse to the accumulation of earth thereat. - 

5. A high Way Shoulder grader comprising the 
combination with a wheeled frame, of front and 
rear moldboards each pivotally supported at one 
end from the frame and swingable about said 
pivotal Supports to respectively forwardly and 
rearwardly angled working i positions, the front 
moldboard being adapted to grade and move 
earth inwardly from the shoudder toward the 
highway and the rear moldboard to receive a 
part of Such earth and return it outwardly over 
the shoulder, the said rear moldboard bêing also 
mounted for upward and downward movements 
at its outer end, and means on the rear mold 
board adjacent its outer end responsive to the 
height of earth accumulated thereat for uirging 
Said Outer end upward. 

6. A highway shoulder grader comprising the 
combination with a wheeled frame, of front and 
rear moldboards supported from the frame in 
laterally extending positions and swingable about 
inner end pivot connections to respectively. I for 
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wardly and rearwardly angled working posi 
tions, the front moldboard being adapted to grade 
and move earth inwardly from the shoulder to 
ward the highway and the rear moldboard to re 
ceive a part of Such earth and return it outWard 
ly over the shoulder, the said rear moldboard 
being also mounted for upward and downward 
movements at its outer end, and a spreader plate 
supported in outwardly and downwardly slop 
ing position on the forward side and outer end 
portion of the rear moldboard and acting to 
Urge Said Outer end Up Ward in response to the 
accumulation and outward movement of earth 
beneath the plate. 

7. A highway shoulder grader, comprising the 
combination with a wheeled frame adapted to 
travel the highway, of front and rear moldboards 
supported in laterally extending positions from 
the frame and Swingable about inner end pivot 
connections to respectively forwardly and rear 
wardly angled working positions over the high 
way shoulder, a transverse mounting member on 
the frame having at one end the said pivot con 
nections, and means for transversely tilting said 
mounting member to raise it at the end having 
said connections and angle the front and rear 
moldboards upwardly at their outer ends where 
by they will of their own weight fold about their 
inner end pivot connections toward the frame to 
thereby clear obstructions on the shoulder. 

8. A highway shoulder grader comprising a 
wheeled frame, a mounting member supported 
thereon, front and rear moldboards supported by 
inner end pivot connections from said member 
and extending laterally outward therefrom in 
normal forwardly and rearwardly angled working 
positions respectively, the front moldboard 
being foldable either forwardly toward the ve 
hicle or rearwardly around alongside the rear 
moldboard, and means connecting the mold 
boards to cause the rear moldboard to swing to 
ward the frame in response to either forward or 
rearward folding movements of the front mold 
board from the working position. Y 

9. A highway shoulder grader comprising a 
wheeled frame, a mounting member supported 
thereon, front and rear moldboards supported by 
inner end pivot connections from said member 
and extending laterally outward therefrom in 
normal forwardly and rearwardly angled working 
positions respectively, the front moldboard being 
foldable either forwardly toward the Vehicle Or 
rearwardly around alongside the rear moldboard, 
means connecting the moldboards to cause the 
rear moldboard to swing toward the frame in re 
sponse to either forward or rearWard folding 
movements of the front moldboard from the 
working position, and stop means for limiting the 
folding movements of the moldboards toward the 
frame. 

10. In a highway shoulder grader, front and 
rear moldboards arranged for travel along the 
shoulder in respectively forwardly and rearward 
lly angled positions, the said front moldboard 
being adapted to grade the shoulder and move 
the earth toward the highway and the rear mold 
board to return the earth outward and spread it 
over the shoulder, means on said rear moldboard 
for urging the outer end upwardly abolt an inner 
end pivot connection in response to the action of 
the outwardly moving earth to thereby feather 
the earth out over the shoulder, and means for 
limiting downward movement of the rear mold 
board about said inner end pivot connection. 

11. The combination in a highway shoulder 75 
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grader comprising a front moldboard angled to 
throw graded earth from the shoulder toward the 
highway and a rear moldboard angled to return 
excess earth outwardly, of an inner moldboard 
disposed to limit inward movement of the graded 
earth from the front moldboard and guide the 
earth outward ahead of the rear moldboard, the 
said inner moldboard having a forward portion 
adapted to run on the highway inwardly of the 
shoulder and disposed substantially parallel with 
the direction of travel, and upwardly yieldable 
means for urging the said forward portion con 
tinuously into contact with the highway. 

12. The combination in a highway shoulder 
grader comprising a front moldboard angled to 
throw graded earth from the shoulder toward the 
highway and a rear moldboard angled to return 
excess earth outwardly, of an inner moldboard 
disposed to limit inward movement of the graded 
earth from the front moldboard and guide the 
earth outward ahead of the rear moldboard, the 
said inner moldboard being adapted to run ón the 
highway inwardly of the edge thereof, and in 
wardly and upwardly angled guide shoes on the 
inner Side of the moldboard. 

13. A grader for maintaining the i shoulder 
alongside a highway pavement, comprising the 
combination of a wheel borne supporting and op 
erating frame, a front moldboard angled to throw 
graded earth toward the pavement, a rear mold 
board angled to throw earth received from the 
front moldboard outwardly away from the pave 
ment, both of said moldboards being supported 
and operated outwardly of the side of the pave 
ment upon the shoulder, and an inner moldboard 
supported and positioned to run along the lateral 
edge portion of the pavement to limit the inward 
movement of earth by the front moldboard and 
deflect such earth back into the path of the rear 
moldboard, the said inner moldboard being Spring 
mounted for yieldable upward movements rela 
tive to the front and rear moldboards. 

14. A grader for maintaining the shoulder 
alongside a highway pavement, comprising the 
combination of a wheel borne supporting and op 
erating frame, a front moldboard angled to throw 
graded earth toward the pavement, a rear mold 
board angled to throw earth received from the 
front moldboard outwardly away from the pave 
ment, both of said moldboards being supported 
and operated outwardly of the side of the pave 
ment upon the shoulder, an inner moldboard po 
sitioned to run along the lateral edge portion of 
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earth by the front moldboard and defect such 
earth back into the path of the rear moldboard, 
and the said inner moldboard being Supported 
for adjustments in a horizontal plane with respect 
to the inner ends of the other moldboards. 

15. A grader for maintaining a highway 
shoulder, comprising a transport frame, front 
and rear moldboards extending outwardly and 
laterally from the frame for travel along the 
shoulder and normally disposed in respectively 
forwardly and rearwardly diverging Working 
angles, the said moldboards being movable about 
generally upright axes at their inner ends and 
adapted to Swing inwardly toward folded posi 
tions alongside the frame, and Supporting means 
connected to the frame and moldboards and 
Operative for tilting the said pivot axes of the 
moldboards inwardly at upper ends whereby the 
moldboards will swing toward such folded pOsi 
tions of their own weight. 

16. A grader for maintaining a 1 highway 



shoulder, comprising a transport frame, front 
and rear moldboards extending outwardly and 
laterally from the frame for travel along the 
shoulder and normally disposed in respectively. 
forwardly and rearWardly diverging working 
angles, supporting means connected to the frame 
for supporting the moldboards, the said mold 
boards i being - foldable about generally upright 
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and discharge excess earth at its rear end, the 

aXes connecting their inner ends to the said sup- - 
porting means and adapted to swing in opposite 
directions , inwardly toward folded positions 
alongside the frame, and means for adjusting 
Said Supporting means to tilt the Said aXes in 
wardly at upper ends whereby the moldboards 
will of their own weight Swing toward said folded 
positions. 

17. A grader for maintaining " a highway 
shoulder, comprising a transport frame, front 
and rear i moldboards extending Outwardly and 
laterally from the frame for travel along the 
shoulder and normally disposed in respectively 
forwardly and rearwardly diverging-- working 
angles, the front moldboard being innovable in 
wardly and forwardly from said working. angle, 
the rear moldboard : being oppositely movable 
rearwardly and inwardly, I means, supporting 
inner ends of the moldboards from the frame and 
having pivot connections with the moldboards, 
and means for tilting the said pivot connections 
to angle the moldboards upwardly toward outer 
ends whereby - they : Will fold in Wardly by the 
effect of gravity. - 

18, A grader for maintenance work on a 
highway I shoulder, comprising a wheeled frame, 
front and rear moldboards Supported about in 
ner end pivot connections with the frame and 
normally disposed in outwardly extending and 
respectively forwardly and - rearwardly angled 
working positions for movement along the 
shoulder in grading engagement therewith, the 
Said front and rear boldboards being connected 
for opposite folding movements and movable in 
wardly from said working positions i toward 
folded positions alongside the frame, meäns for 
elevating the moldboards clear of the shoulder 
for such folding movements, and the first front 
moldboard in folded position i extending OutWard 
lly and forwardly to an angle sufficient to cause 
it to swing back toward working position when 
its outer end is lowered into engagement with the 
shoulder. I 

19. A grader for maintaining highway 
shoulders, comprising a traveling frame, front 
and rear moldboards supported from the frame 
for movement along the shoulder in grading 
engagement therewith and disposable at opposite 
working angles whereby the front moldboard will 
move graded earth toward the highway and the 
rear moldboard will move earth back outwardly 
and discharge excess earth at its rear end, the 
rear moldboard being also arranged for urbward 
floating movements at its rear end, and means 
for moving said rear end of the moldboard up 
wardly in response to an accumulation of earth 
thereat to thereby discharge a portion of Such 
earth beneath the moldboard. 

20. A grader for maintaining highway 
shoulders, comprising a traveling frame, front 
and rear moldboards supported from the frame 
for movement along the shoulder in grading en 
gagement therewith and disposable at opposite 
working angles whereby the front moldboard will 
move graded earth toward the highway and the 
rear moldboard will move earth back outwardly 
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rear moldboard being also arranged for upward 
movements at its rear end relative to its forward 
end, means actuated by the accumulation of 
earth moving off said rear end for elevating the 
end to permit the escape of a part of that earth 
beneath the moldboard, and means for adjust 
ing the relative operating levels of the ends of 
the rear moldboard. 

21. A device for grading highway shoulders, 
Comprising a wheeled frame, a supporting mem 
ber on the frame, front and rear moldboards 
Supported from said member in normally reverse 
ly angled Working positions, the said front mold 
board being foldable about a pivot connection at 
one end with said member either forwardly or 
rearwardly from said working position, the rear 
moldboard being similarly supported about a 
pivot connection at one end for forward and 
real’Ward folding movements, means connecting 
the moldboards and operative to fold the rear 
moldboard in a rearward direction from said 
Working position in response to either forward or 
rearWard folding movements of the front mold 
board, and said connecting means being adjust 
able to vary the relative working angles of the 
moldboards. M 

22. A device for grading highway shoulders, 
Comprising a Wheeled frame, a supporting mem 
ber on the frame, front and rear moldboards 
Supported from said member in normally re 
Versely angled working positions, the said front 
moldboard being foldable about a pivot connec 
tion at one end with said member either for 
Wardly or rearwardly from said working posi 
tion, the rear moldboard being similarly sup 
ported about a pivot connection at one end for 
forward and rearward folding movements, a link 
device connected at one end to the rear mold 
board and connected at the other end to the 
front moldboard at a point located eccentric to 
and normally forwardly of the pivot connection 
thereof whereby either forward or rearward 
folding movements of the front moldboard from 
said normal working position will exert an end 
Wise rearward movement on the link device to 
fold said rear moldboard in a rearward direction. 

23. A grader for maintaining highway shoul 
ders, comprising a wheeled frame, front and rear 
moldboards supported on the frame and foldable 
about pivot connections therewith from normal 
reVersely angled working positions to folded 
positions alongside the frame, and an adjustable 
stop device for engaging the front moldboard 
to limit folding movements thereof, 

24. A grader for maintaining highway shoul 
ders, comprising a wheeled frame, front and 
rear moldboards supported on the frame and 
foldable about pivot connections therewith from 
normal reversely angled working positions to 
folded positions alongside the frame, and an ad 
justable stop device arranged to engage the rear 
moldboard to limit folding movements thereof. 

25. In a highway, shoulder grader, a trans 
port frame, front and rear moldboards supported 
at One end from the frame and disposable at 
adjustable reversely angled working positions, 
and means at the center portion of the front 
moldboard for engaging the ground and sup 
porting the moldboard for grading movement 
thereon. 

26. In a grader, a moldboard operatively ar 
ranged and angled to move earth from a for 
Ward end toward - and off its trailing end, the 
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said moldboard being also supported for up and 
down movements at its trailing end with respect 
to its forward end, a substantially rectangular 
plate member secured to the for Ward side of the 
moldboard adjacent its trailing end and in a 
Sloping position Whereby an accumulation of 
earth beneath said plate member Will elevate 
the rear end of the moldboard to permit the 
eScape Of a part Of Such earth beneath the loW 
er edge Of the moldboard. 

27. In a grader, a moldboard operatively ar 
ranged at a working angle to move earth from 
its for Ward end rearWardly off itS trailing end, 
the said moldboard being also Supported for 
floating movements at its trailing end relative 
to its for Ward end, a plate member arranged 
lengthwise on the forward side of the mold 
board adjacent its trailing end and sloping to 
ward the said trailing end, the said member hav 
ing a rear edge at least as wide as its forward 
edge to thereby confine and croWd the earth 
moving Off the trailing end of the moddboard 
beneath the member and CallUISe an accumulation 
of such earth to exert a lifting force on the 
trailing end of the molidboard. 

28. A grader for maintaining the Shoulder 
alongSide a high Way paVement, Comprising a 
traveling frame, a front moldboard connnected to 
the frame for moVement Over the ShOludder and 
angled to throw graded earth toward the pave 
ment, a rear modboard connected to the frame 
and arranged to throW graded earth received 
from the front moldboard OutWardly a Way from 
the pavement, an inner moldboard arranged to 
ride upon the pavement and to limit the in Ward 
movement of the earth from the front mold 
board, and Supporting means for Said inner 
moldboard including an upright member con 
nected to the frame, the said inner moldboard 
having means slidiab?y mounted on the upright 
member, a spring arranged to yieldably urge 
the inner moldboard in a doWinWard direction, 
and a collar adjustably moulinted on Said upright 
member to limit do Wn Ward mOvenlent of the 
inner moldboard. 

29. A grader for maintaining the Shoulder 
alongside a highway pavement comprising a 
traveling frame, a front moldboard connected to 
the frame for innoVermet OVer the Shoulder and 
angled to throw graded earth toward the pave 
ment, a rear moldboard connected to the frame 
and arranged to throW graded earth received 
from the front moldboard outwardly aWay from 
the pavement, an inner moldboard arranged to 
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- traVel along the paWement and limit the inward 
flow of material from the front moldboard, and 
the Said inner moldboard being supported for 
oscillating movements about a generally upright 
aXis and having a tail portion eXtending out 
Wardly adjacent the rear moldboard to contact 
the Same and limit Such movements in one direc 
tion. 

30. In a grader, a moldboard operatively ar 
ranged at a Working angle to move earth from 
a for Ward end toWard and off its trailing end, 
the said moldboard being also operatively sup 
ported for upWard movements at its trailing end 
With respect to its forward end, and a spreader 
member arranged upon the Working side of the 
mOldboard and Sloping outWardly along said Side 
in the direction Of the trailing end Whereby the 
accumulation of earth, beneath the member Will 
operate to raise the trailing end of the mold 
board, and Said Spreader member having a trail 
ing edge portion eXtending Substantially at a 
right angle to the plane of the adjacent Working 
Side Of the moldboard. 

31. In a grader, a moldboard having a lower 
working edge and arranged at a working angle 
to move graded earth from its forward end to 
Ward, its trailing end, the said moldboard being 
also operatively supported for up and down 
movements at itS trailing end With respect to its 
forward end, a spreader plate arranged at the 
forward Side of the moldboard and sloping out 
Wardly therealong toWard the trailing end and 
With the trailing edge portion of the plate end 
ing substantially at the level of the Working edge 
of the moldboard, and said plate having a part of 
its trailing edge portion extended forwardly of 
the moldboard and located at substantially the 
Same level as the Working edge thereof. 

32. In a grader, a moldboard having a lower 
working edge and arranged at a working angle to 
move graded earth from its forward end toward 
its trailing end, the said moldboard being also 
operatively Supported for up and down move 
ments at its trailing end with respect to its for 
Ward end, a spreader plate arranged at the for 
Ward Side of the moldboard and sloping out 
Wardly therealong toward the trailing end and 
with the trailing edge portion of the plate end 
ing Substantially at the level of the working edge 
of the moldboard, and said plate having its said 
trailing edge portion extended substantially in 
horizontal alignment With the Working edge of 
the mOldboard. 

LE GRAND H. LULL. 


